(l2)»»ta*ft»?lfc»-3lxT^III**LtcHBlHIB 



(19)ttMnRMrltttll 

(43) BR54HMB 
2005 ^8fl4 0 (04.08.2005) 




PCT 



do) rnvst^mm^ 
WO 2005/071076 Al 



(51) BUR^S^S 7 : C12N 15/09, A01H 5/00, C12Q 1/68 



(21) mmihmm^i 

(22) HKlttiBiB: 

(25) HBSffiJSKDWIS: 

(26) BRS^MOVti: 



PCT/JP2005/000790 
2005 ^1 ^21 0 (21.01.2005) 



(30) ffiftlff^— £: 

WR2004-014839 2004 ^1 ^ 22 S (22.01.2004) JP 
!ftJjl2004-270268 2004 ^9^16 0 (16.09.2004) JP 

(7i) amx(^m^m<±x(Dm^miz-D^x): Hil 

*TiR& AH^ttffMtti (JAPAN SCIENCE AND 
TECHNOLOGY AGENCY) [JP/JP]; T 3320012 if 
JIIP TfT*fflTEaT@ 1 ft 8 Saitama (JP). 



(72) S§fE#;ifc£tf 

(75) S6»J#/fcBIIIA C*Hfcol*T(D2M: KH »i 
(TAKEDA, Kazuyoshi). ftH fflj£ (SATO, Kazuhiro). 

(74) ftlX: 4«K««aXJKtt = Bie4#K*«Rr 

(HARAKENZO WORLD PATENT & TRADE- 
MARK); =r53ooo4i *Rj»;fcBEm:itB^f*« 2 t a 

2 # 6 * *fi]fl|ft Br If ;U Osaka (JP). 

(si) sffinuajscDfc^isy. dramas Afi&H** 

Plt6): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(54) Title: 

THEREOF 



GENE MARKERS LINKED TO FUSARIUM HEAD BLIGHT -RESISTANCE FACTOR AND UTILIZATION 



(54) 9KH0«ft: Sj^tf^ttttttH^fcilgcrSJlfiv-^-fccfet^-tCDMffl 



FM677 
MM314 



O 



0.6cM 

QTL(2H-2H : F') 



A... QTL (2H-2 FACTOR) 



(57) Abstract: QTL analysis on the resistance to Fusarium head blight is 
performed by using an RI strain (RHI population) grown by crossing Russia 
6 (two-row, resistant) with H.E.S.4 (six-row, susceptible), an RI strain 
(RI2 population) grown by crossing Harbin 2-row (resistant) with Turkey 
6 (susceptible), and a DH strain (DHHS population) grown by crossing 
Haruna two-row (resistance) with H602 (susceptible). As a result, QTLs 
are detected on the 2H, 4H and 5H chromosomes in the RHI population, 
on the 2H, 4H and 6H chromosomes in the RI2 population and on the 2H, 
4Hand 5H chromosomes in the DHHS population. Furthermore, gene markers 
linked to these QTLs (MM314, FM677, FM426, MM1057, MMtgaEatcl28, 
FMgcgEatc530, FXLRRfor_XLRRrevl 19, FMacgEcgt288, HVM67, 
FMataEagc408, HVM11, Bmagl25, k04002, k05042, k03289, HvLOX and 
k00835 ) are found out. 



(57) Russia6 ( = ft. ffifiil*) <hH.E.S.4 (Aft* If Si 14) 

(DSSlBrt^WricLfcR I %k$fo (RHIUSI) % Harbin 2-row (ftfit 
It) t Turkey 6 <Z)3£lfi)^ t> WiS L fc R I Slfit (RI2» 

SI) , j3cfctXf**ft-ft (Jtttttt) £H602 (**H1£) (7)35 IB 
rfr>t>*JlfcLfcDHSStt (DHHSli) £*m±:LT\ frfrlfm 
«ttttlC**te*QT L*«f*fT«:ofco ^<D*SH. RHI *ax* 
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[0003] ^T^T^tD^faXflfife. Fusarium graminearum (7if U • i^^T/VA) , 
F.roseum(^ify^-nif^^) , F.culmorum(^i^y^A-^/V^/Vi^) #<7)— 
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[0006] -^r-e, ^^wwr^®^ ^-fli)^*5j:Tj?ia^ffi«»^, ^mmte^m 
m^mm^m^tc.^,mi^-^-^mmk^fc.mmtex^wmm^m\^ti^x^ 
tettox^tio ^.(Dx^mm^—^—tex^mx^ ^—%—<Dmm^ L mte£<Q 

^—^—^mmirnm)imm^n^'mm^-mx^ 0 ^ur, mm^-z>-% 
mmvtti?n&m$L'rzitmn-£, nmMWteffi<mmi^timfc^—%-(Dmm> 

[0007] t^x\ mm±mm^m^<^ mmm^xmrnw^m^-rh^^ 
v\ z.cD£?f£jtmfe, m^^^kfDmm^K&xnm^tb^xm&onmkm- 

^(Di^m te£oxtkfe£tix\, ^m&&^ \ wm<D w»-*3v ^-c&&*j^$*l 

[0008] ^<Dx^mmnm^^m^^m^±te^^m^mm^m^QTi.( 

Quantitative Trait Loci, mfoj&WAB^m.) tW1r% 0 QTL^ti^i-^^^irbT, 

QTL(Dm%te&&ir%mte^—%-&mmir%QTLMmm v i98o^ 
^^^<it^ N ^(Dmmte^\^x^<(D^mxQTi.mwnt>fi^>x.Dtet^ 
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WO 2005/071076 



5 



PCT/JP2005/000790 



602 mmm <D^m^h^mvtcmu^m^m («r, ma^mM^m^m^ 

[0017] ^t(Dffi^ mtcKRHlMmXfe2H$o£Tf4H%k&mz^ RI2^||g|-Cte2H, 4H*5 
£Tj«6H|fe€L#:^ DHHS^Hl:1i2H, 4H3o£Xf5H%k&mz., ^Mtllof 
ocDQTL^ ffiUt 0 ^ ^QTL ^)g§|-r3it^-#-^ H ffi Wi 0 

[0018] ^P^^JifB^f^^S^^^^ctOT^o «;fr^«§Wa^3jtfc 
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[0024] -^.ti^mmK^^mB^-u-n, ±mmm&M®:irz>fcbb^ ±mmm^ja 
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[0026] ^fz.^mmiz.frfr%mte-^— iJ— fi, -hfSB^M^^i-^fcfe^, _hfE*J^w()P 

[0027] -£ti$:mm^frz>mm^-iJ-fe, ±mmM&M&:T%fc®^ ±%mmzM 
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[0044] fct, _hfBB^M^^:i-^f'*{-, _hfB«j^t^P 
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[0046] ^.fc^mm^^mm^-^-i^ tmmm&M&i-zfcbb^ ^mmm^u 

m^foZhfDX&^xh x\ \ 

[0048] tittmm^frZ>mte^-lJ~-te. ±mmM&M®:1-Z>tcbb^ _hfB^V^DN 
Afr6Hm&fcX&Z^b&Wmb1r%t><DXfo^Xh£.\<\ 

[0049] ^f^mmz.frfrz>m.B^—z—fe, ^mmm^m^-r^tcmc ±mmm^.M 
^4^nm^<D^/^BNA^mmmmMsemxxfKcoRixmitvxnhn^D^ 
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[oo5o] -£.fc^mm^fr%mm^-ij-it. ±mmm&M&:~r%fc&\^ ±$mmzM 
m.mmm^i-^yy4^—tmK^^^xh^m^A^y^—^yh^m^^x 
[0051] ±m^mm icfrfazmm-^—x—fe. 4%mwm, m^.^m i**^) <Df/j* 

[0052] — ^\ ^frzvNAWift^Mjfm^ _htev ^n^^mm izfrfrz 

[0053] W tcld^^#d^TJ?#!^tt^(D^^« % _hfE«§K Idd^^D 

NAifr>t<^ltt^^J;9#^;h^^ 

*^(D^Vi^DNA^^Ai-?>X©^^^^t^#mi:UTV^^ 0 
[0054] £fc, ±te«W^£|*^ 
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[0056] &&m\zfrtt^xfffi8ffi&mm(D&m&&tt:. ±wj**em&ttJ>& 
[oo57] Ait^^fbf)>(Dm^mm^\m.m(D^Mifm\^ ±mm^m^w^-( 

[0058] — ^0j!^75^^*7)^Tj?^©^:ttw^«, _htai^-f nfa<D^mmKfrfr& 

o 

[0060] — «§PJ! ^d^^#d^?ra©*rLttW^O^J^^ife«, -hSEV ^*u5*0#3ll 
[0061] ±fB#3SWta&>a^5te^— tt. #^rJ^©^ttH^(m^\ *;5>0^}g; 

[0062] — *mwfcfafa%m*x$muffi&mM&mfe^ybfe, ±m^x^mw^\^ 

[oo63] ±iE^^^ffi^ttffi^^j^&^^5fc^^^^^^. mmm&^yh 
ik~rz>z-bK£<>x, m^mmKnMm(Dm^^yY^m)^^tt>^mx^ 0 
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&m®&m%. mm) -r^bx^b\ ^m^&m-rzo 
[oo64] ^mrnKfrfazmu^tftM^Mcte, ±m<D*mwKfrfr%mfc^— <d 

[oo65] ±m*mmzfafa&Afc?fem^M<KMisX, mm^(omm^hmm^tz.-fn 
[0066] — ^ Kfrfr%7°74^—mfe, ±t^mm K^^m^—^—^ta 

ir%fcmcm^^thZ>y°94~^—mx&oX, IE^iJ#-^l — 7&T3WiJ#-^20— 47 
[0067] ±fB^0^^^^7 7-r^-ir5/h^J;tv«\ ±M^m\z.frfrZ>m^—Z>— 

^pcKm^mmR^x^xmrn-r^t^mb^o ^t^pK., ^memo^s 
mfc^-z>—(D^m$:tkMirZ)Z.bK£V)^ m^um^m&m'mm u^mwm 
) (Dmm&mu \z.nm~b&x$%b\ ^^^#i-^. 0 

[0069] [g|l(a)]2H^'fef*:±(7)DNA-^— (MM314, FM677) :|oi;LF2H-2H^tf>f5L 
[EH(b)]5H^-fef$_h<Z)DNA^^ — — (FM426, MM1057) *5J;TJ?5H-1|2|^-<Z) 

$mm®k%:^-rmxibz> 0 

\M2{s)mm^M (Harbin2) <DFM677(D^i£Sga^J (IB?IJ#^8) ^1-®-e;fc5 0 
[g|2(b)]«^'|4M (Turkey6) <DFM677<Z)^^Sg£^J (ia^lJ#^-9) &7jkirmXfoZ) 

o 
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[02(c)HS^LttM (Russia6) <DFM426<D^^SIB?IJ (IS^J#^10) ^^mX^ 

O 

[02(d)]|i#itt§U (H.E.S.4) (DFM426(D^Mmm (IS^IJ#-^1 1) £^-0^3 

o 

[03(a)]^i^<D2Hlfe-fe#:^oV^ tt^(Dm^m&irii±Kmir%QTL 
Mtif (CIM) %ftfj:^fcffi^^1r?97XhZ> 0 

[03(b)]^^(D5H^-fe#:^ov v-c, ^^(Dm^m^m^m-r^QTi. 

M$r (CIM) ^o/t^m^*r^^t?fe§o 

[04] Hifef^j 2 tt^PCRoHJ^^^^i-H -efc^o 

[Bl5(a)]ge^J#^-l5oJ:T^2^fEic(D^^— ^fflV^T, Russia6, H.E.S.4, 3oJ;TJ? 
[H5(b)]ga^lJ#-^-5*Dj;TJ«7^fE4!c^7 0 9^— ^rfflV^, Russia6, H.E.S.4, 3o£Zf 
[06]DNA^-#-£mtl(£LT^vO?#t^ 

[07Mfc-x— TMM1057J ^oV^AFLP^W^f^oT^M^m^fo/c 
[H8]||Jfef?!j5^*DV ^Ifev-*- rMMtgaEatcl28j (D^^^m^T^o/t^^:^ 
[El9]||»!j6^*5V^-Cjt^— rFMgcgEatc530j(D#S^m^T*ofc|^^ 
[0 10]^»!l7^*5V ^TifrlS^— TFXLRRfor.XLRRrevl 19J CD^mWHti&ffts: 
[0 1 1]|^»!|8 ^4oV >Tltf^— rFmacgEcgt288j (D#M^ffi^T&ofc|£J|l: 
[012] H»!| 9 K$5 V ^Titf^— # — THVM67 J (D Hi ^T&o fc^^^i" 
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imWMMMlOK33\<^XMfc^— rFMataEagc408j<D#M^m£fT#o7b$£ 

[gii4]^ife0"!ii 1 ^-citfs-^— rHVMii j (D^m^m^n^t^^^ 

-rm%wmmx^ 0 
nn$mmx&z> 0 

[ El 1 8] ^ifef^!l 1 5 tCfe V ^r fifs^— ^ — Tk03289 J (D m ^T^o fcl^^^i- 

[g|21]at^^— rk05042j^do(t§^ f*5&^^H602Pfg<Z)SNP N ;joJ;7J?SNP 
[Hl22]iH5-^— rk03289j^*5ft§, ^^^^^H602^»SNP N *5j;TJ?SNP 

[0070] mm^nmv 

[oo7i] *mwn, m^mm.^mwmmi-^i&i^—^— wx.&. dna-?-* 
— ) $3£m<Dmm<D—M\z.m-t%t><vx&% 0 ^T^n^tvK^^xnm&Mz. 

<5 0 
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[0072] [1. ^K&O^Sitfc^— ] 

[0074] < 1-1 . ^d^^^^t^^^^e^tttH^- > 

[0075] ttj&Kii, fafr%m*Tfm£tti^Tm&&z^ir&m& : fc&L>x\ ^ c ^ 

[0076] g^lFijfi^ttH^Wtiro^ttLTij;, QTL^ffaWji-efcSo -b^Lfcr 

h.e.s.4 ( a^. (D^ni^h^mvtcm^K.7&^m (mmm %m\^x 

=fyXAf31^^ simple interval mapping (SIM) ^composite interval mapping (CIM) 
£fflV\ fif^fy^h^^T^^^^s MAPMAKER/ QTLctQTL Cartograp 
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[0077] ^/^QTL^JfcDf^ ttJ**r<D2Wk&W-±.\Z.2^, 5H^fe#:_h^lO(D^ 

KttJ>&<D 2H^fe#:_h l£#£Lvrs 1 ykte^fcUhteWsGMfc^M 
[0078] < 1-2. it^r— 33— > 

[0079] J^^flqft^i^ 2H-2H^(21jS®i-5it^— irLTMM314. FM677& 

[0080] MM314{3\ AGAGATCCCTGCTCAGCTTG (ga^lJ#-S§-l) l^&jfxSJSlsE 
^JSr^i"^^-^— „ *5j;OTCGTATTAAGGCCGCATAGG(ia?lJ#^-2) \Z 

fflV>T^A^yyADNA^Mi!bTJii|ie$^ite^— ^7— -efe«9, 2H-2H^ 

[0081] ^/tFM677{i, GCACGTAGCGTTCAACATCA(ie^J#^3) ^^$ti^>^ 
&^\^-V^"7^-~, *d^IJ?AACTTTTCCCAACCCTTTCC (IS^lJ#^-4 
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[0082] tifc^mm^tD^^— ^yb&m^^xm*m£tiz>FM677ia*z^ m^ximKM 

^■9 K^£tlZ>h<DXhZ> 0 
[0083] — ^\ 5H-lH^^ig^i-^>jtf5^— ^7— irLTFM426, MM1057^^bfc o 
[0084] FM426J3, CCGTGTGTCGTCTAGGTCAA (BS^J#^-5) ^^tvS^SBS 

^iJ^Wi"^^ 0 ^^^-^ J;tj?caactttggtgggacgtagg (ga^'J#^-6) 

^CCGTGTGTCGTCTAGGTCAA (g£^J#^-5) \Z&£flZ>M&gZW &^1rZ> 
■^y^-^— *5 iT^GTTTTCGCCATCACTCTTCC (IB?[|#^-7) ^^^tb^^X 

wm^-t^y^— b<Dm.^i^tx&%m eg zf?^— -tvh&m v ^t^a 

[0085] *fc±fB^H(D7°7-r^— fe 5 /h^ffiV>-Citi|'M$tV?>FM426^^. ^1)^^ 

vxm.^^mtmm^m^ttu^ti^n(Dmmmmmm^io^xmm 

#^§T 1 ^^$tl§t>(D^fc5o 

[0086] ^c_h?S^0(D7 o 7-t'^— ^h^fflV>Tifi|'S^§FM426^tt, #d>tfiJp|fc*f 

#^-13 iC7jk£ frb&h<7)Xfo% 0 
[0087] ^cMM1057fi, 5H-lHT-/6^^)2. 2cM<D$gM\Z.&MirZ)h(DX-foZ> 0 
[0088] _hfBit^-^-i:^^^ffi^LttH^ (2H-2H^, 5H-1 H^) £<D#:BII 
#^rHll}^i- 0 Ell (a) ^^2H^fef*Ji(Djt^--^-*5j;rj?2H-2H^^57:g 
M#^U 01 (b) ^{iSH^^i^it^—^— ^itFSH-lHT-^glH 

Sr^-r„ *fc2H-2HT-^c»5H-lHT-ojM7J^MMiJ^^»^^--^-- 

(D$LW.%^~i-^mx7F\^ Kh&mfc^— ^—coiiLm^y^mx^-r. 

[0089] Ell (a) ^£3^MM314te2H-2BT-y5{£2j-— ^7°^"^© GlxlOcM) 
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O^g0f£j-9cM){aMfHU MM1057«5H-lH^-^>ffbTSMlJ^2. 2cM 

[0090] ^-c, ^e/v^v (m) toi ^-ct^pji-So l^e/v^v (m) fcr±, UWtftWli mhtdo 

^mm<D&X&&^1rtfe&ft;±<Dm&<D^&X*foZ> 0 m*.t£. 2. 2cMte, #3&*tf 

[0091] i^-e, mm^^xmmt^xm^^hti^y^uNAi^ ttj^^mmw-xy 
%M^<D^mxmm *imxh% 0 M,w-ma^ mmm^yMNA^mm-r 

&fctb(D— 1 l&fe (Murray, M.G. and W.F.Thompson(1980) Nucleic Acids 
Res.8:4321-4325. Jfcif^flg) &&&fcW£LXmf htlZ> 0 Wz., _hiE<£>^VADNA 
B\ «^Tr&£\ ^^©ffi^^#^i-SV^^m3MISrfflv>T 

[0092] ffctt^^O^VADNA^ftStL, -LfB^-Y-v— ©la^^t^SrfflV^Tii 
[0093] *mW^36^^3t^— SrfflV^^lCioT, #^^#!®in:ttH^(2H-2 
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m&mm m^^^^^t-r^^m) ztkm (am) -r^t^nmt^ 

o 

[0094] *fc_hiB3t^— m^mmM^m^(2u-2m^ sh-ib^o itmrn. 

IS) <D^dryh£»H-3r^ RTie^So 

[0095] _h^co^<, ^fcffl&^ffl^f^ifcsr: 

[0096] [2. ^J&WlO&^Sjft^— ©5pJffl] 

< 2-1. ^0J^^^/^^^e^ttH^^tfDNAKff>t^¥il^fe> 
±3^<Di:*3t)^^M^^^it^— ^— (MM314, FM677) }2 X ^tj^jg 
Ktt0i 1 ©^2H-2H^iiMm<Di:^ o — jT*mWKfafaZ>mfc-^—X 
— (FM426, MM1057)t^ fcfaXFffiWfc&^T<D?'h5tt-im^K : &§iirZ>h<D 
-Cfe^o iot, MM314, FM677<Djt^-^— £fflV^i;K:J;oT2H-2H^- 
^ttDNAm)t&W&1'Z£-b'&~x*&* FM426, MMlO570>aHS-r— SrJB 
V^r.tlCj:oT5H-lEg^^tPDNAW^^rilH"5wi^-C#5o 
[0097] *^V^*d^TJ«^^Bg^^tPDNA»f^^l^ 
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[0098] ^^-ef*^rVADNA(DBAC^^y-^iaS^$tLT*3«9, H^ltik<D 

BAc^-r^y— fi>m^xh& 0 ^x\ ^j^&BAc^r^y— Srfflvv-c, % 

m^Tfm&tt&mwmmirz-b&x^Zo 
[0099] t£3o, ^m^m^n^tir^m^mu^w^^^Am^mmir^ 
mn*. @ mtir^m^mn^w^mi^xfj:^<mm^mmir^m^- 

#-ili-§r^^-e^§^^-e^ o ^rjx.^\ 2H-2H^^MM314(2H-2H^^(^ 
Eg$t:^JOcMh FM677(2H-2H^^(Z)EggS:^0. 6cM) £rffll ^TiMi^^i 
^J3 N MM314C0^^FM677j;»9$fjl-efc5i:V^^ o ^7t5H-lHT-^FM426 ( 
5H-lH^^COEgg|:|tl9cM), MM1057(5H-lH^^(Z)Egit:^J2. 2cM)£r 
m^X¥-M1~Z>Wr&n, MM1057<7}^FM426 XmTMXh^ti 

[oioo] < 2-2. Kfrfr^m^mmfrm&m w%.&<4* nmm 

±m^mK^^m^mw^i^m^^^uNAm^(Dmm^m^x<>x 

^^Si-^^i!^ »jmX&Z> 0 ^^^^A^O^V^DNAfC, _LfeDNA$r>f £>H 
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fr^mmfi^&mm§htlZ>Z-ttt£Z> 0 mtUZ, ItfkThe Plant Journal(1997) 
11(6),1369-1376 l£f3\ Sonia Tingay^Ccfc^ Agrobacterium tumefaciens SrfflV vt 

ttJ&*T&Wfc&irtt$k& m^zthx&v), z.<Djf8k&mm i^xnmmm^ 
j*3c&±m~*jmxfoz> 0 

[0102] *fc^A^^^(^^^^^ttH^^tPDNAif>t^Ai-S*^^b-C 
ftftafeteoVvCtt, fllfctf . Jj|^8?Agfefr^4jjR(#R^- 1997^4^ 30 B^f 

[0103] (^i^.«r^5pHfi* (3j-^-a^^«c^^«a=¥M) ) ^mxi-^m^xf 

A^srttcfet-rs^ig) ) BrtB-efcaas, M#^DNAif>t (2h- 

2H^£#t?DNA»r,tf\ 5H-lH^Sr^t?DNA»f^) £3 ^—#$3 

Km^mKMir^Wn^^hK\^±^^t^X^fz.^>^ XVfriZLW 
[0104] *fc2H-2HTO^}-2H^fe#:Ji^#^«#^^rj?^^ttH^-2H-lH^-( 
^tt^5^vrsl(DMf5^^-ifcLfc*^^^^ttH^) _hfS2H-2H^ 
^tPDNAir>t^c«5H-lH^^t^DNAilf>t^tV^M^Abfc*^ 

J^^t3:ltbTfB]±i-§ 0 ££>fcW^ _LfE2H-lH^£\ _h|E2H-2H^^tfDNA 
^^J:U ? 5H-lH^^ti'DNA^>tt^^^Abfc*^(^|^^^A^^ 
^Cfeir«A=¥M) ^^AbT^#7)^^e^tt^ 2 o(D^^7j?^©^:ttH^-^ 
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[0105] ^K##^±|B2H-2H^^tfDNAif>T-*fcfi5H-lHT-^tfDNA8ff 

SJgfeittHl L lrfALtf^(D^tlMy7h^x7(MAPMAKER/QTLio 
J;TJ?QTL Cartographer) I ^Tff^LJtKL-Cl^o WTSli-MAPMAKER 

[0106] [^1] 





2H-2H^ 


1.8076 


5H-1S^- 


1.1733 


2H-2H^+5H-1lil^ 


2.7338 


2H - 1 H^- (vrs 1 itfc^f 1 ) 


1.3234 


2H-2H^ 


1.5319 


5H — 1 


1.6083 


2H - 1 H : 5 1 +2H - 2H^F+5H - 


1@^F 3.6759 



[0107] ielte, 2H-2H^^tpDNA^>t-*75:{-±5H-lH^-^-a-tPDNAif>t<Z)V^tL 

^DNA^r^W^AL/c^ 

M#(Z)DNAi(f>^•^3»AL7t#^tL^L-CV^§ 0 £ib>^2H-lHT-3ra-fr 
DNA$r/i\ *fcte2H-2H^-^£pDNA!fr/T\ *fcte5H-lH^^tpDNAir 
/fcm^^^DNAir/f^^ 

ft ii^S^);^ _h?B3o(DDNAKlf>t^T^Ab/1:#^^^bTV >3 0 
[0108] ^1(D^J:<9, _hfB2H-2H^-^-a-tPDNA^f>t^a-e^Ab7b^(D^A 
^(D^^TJ?^®^;^fB]-h$*^^:«l. 8076-efe*9, 5H-lH^-^tpDNA 
Bfr>f«l^;fX/^DNAir>t£«^^ 

^^_h$^^J*{*, 1. 1733-e«(D^LT, W#<DDNA»rJt^AUh#1^ 
2. 7338^K^^^^gtl^:^^^tv§i!V^-^^^^o ££>^2H-lH^£r 
^P^TSo^^^^^^ttH^^tpDNAif^^Ai-^r^^il^^^^^I^ 
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3234, 2H-2H^Sr^t?DNA»f^-^(!ft^A©^o-l. 5319, 5H-1 Hi^^tf 
VNAmftmmAtDm&l. 6083, i:fB3H^^tPDNA$T/t<^A^l^3. 
6759) o ft**, ^l^^r^^^^^^^^^j^ft^^v^if^fl 

[0109] _h|E^&^J;oT#^ttfc^:|§K ^^^^^^^^^tt^-^=¥?r«C^i:i- 

[oho] ?£&±mmfrz?mt&#i¥£mmi, ^m^mm,^^4^nm^)ii3xmm^ 

[0111] <2-3.«0j!^d^^#7!)^^efe ! LttH^^iS^i-§3t^— ^-O^tH^fft 

> 

[0112] ^frfafcEu MM314te, AGAGATCCCTGCTCAGCTTG(IB^J#-^1) K0i 
&frl%m.MnZF\ : &^'f~%7°7^~- „ &J;T/TCGTATTAAGGCCGCATAGG ( 

z>o fM^-^-tt2H-2H^-^-iS^b-rv^§ 0 

[0113] £fcFM677te, GCACGTAGCGTTCAACATCA (ga?lJ#^-3) f^^S^ 
^Ifi?IJ^i-3:/5M'^— , ^it^AACTTTTCCCAACCCTTTCC (IB^IJ#-^-4 
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zm^^xtt^^y^NAzmmbisxmmznzmte^—x—^&Zo mm* 

[0114] £fcFM426te, C C GTGTGTC GTCTAGGTC AA (IS^lJ#-^5) 

*ia^J^rWi-§7°^^— &£lFCAACTTTGGTGGGACGTAGG(gE^J#-^-6) 

, *fc{*CCGTGTGTCGTCTAGGTCAA(IE^J#^-5) ^^tL^SK^J^ 
J;t^GTTTTCGCCATCACTCTTCC (IS^'J#^-7) 

H-l H^M^LTV ^ 0 

ipMSJ^^f fc5 ±o T , ^IJ^Ig^ttH ^ ( 2H-2 H ^fcte 5H-1 H ^) 

^^^^ioT2H-2H^^Mi-^MM314^mi-^ri:^-e^^-^^ 
— fe^h^V^i:^J;oT2H-2H^^3g^-r^FM677^tli-r^^i:^^^ 

^•^Mi-§FM426^mi-§'^^-et§o 
[0116] UtL&oXZf 1 ?^—' tvbte, AiU4^yh<D?1b'pt£<b^—%m:m\^^-b\Z.£<> 

t^lE^v-feyb^V^ittaot, 2H-2H^*5J:7J?5H-1H^^M# 

[0117] ±mm*TfmuttV£m^mmir%mfc-?—iJ— (D^m^n^^t^xox, 
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[0118] (2-3-1. &&wi£fafr%m*xfmmtt&m+<DmM<Dmfej3m 

{S^— (MM314, FM677, FM426, MM1057) (D%kitijjmz.$o\ ^T^t±i$ 

mmM.x^m.m m^-U^^^u^b-r^^m) <d^v^dnacf \^m^ 
t-tz^m) ^m^xim^w^^ir^^^Mmmxm^ir^-t^x^ 

J^-fS^-b^X^, FM426^fc{iMM1057cD^§U^mi-^^^-e5H-lH^-^ 
[0119] ^db^ffi^tttH WO^^^, ^^(O^^^oV ^XftteoXh X\ >U MM 

mx^m^m^vfc^^^mKx^xwm^titc^^ mm tov ^xn 
t^xhxw ^fc±m2-2xn^vfcm^m^,ifiW^(2H-2m^'. sh-ih 

hz> 0 xox^m.^w^-m^mn, m&<mmm^uttJ>&*m^tibb-rz> 
j&m) immirz>^b&x%z> 0 
[0120] ^x^m&cvm ^m^m^m^mm mm t-ov wr^bmx-h 

^ttH^^S^-^-^(D^^^#:^c^TOL-C1000^(Z)22[limmx. 

^fcs 0 irf^ibm2. 2%(Dmmxm.^mx.^m^ 0 io-c^ci^v^-^ 
^v^t\ mm^h^xm^ximi&mw^mM^mMir^b^x^b^^ 

[0121] ^oTJifEfflS^J:^, ^M^m-T^it^— ti— }3\ _h?Ejfrf^— tf^ 
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M3 14 (2H-2H^)Mb<Dgggt : ^tlOcM) <D;^FM677 (2H-2H^^(Dggg| : 
0. 6cM)£9#KS^fc ; 5£V^x.§ 0 #^MM314f*2H-2H^-^{5f^— ^"^fcJsb, 

~£.fc5H-im^&ikW l 1r%m-&fe. MMlO57(5H-lHT^£>E01t:^2. 2c 
M) CO{55^FM426 (5H-1 Hi^fb<^E£gt : |t)9cM) £9051-^3^ nx.§ 0 

[0122] ^fc^m^fe^v^m, mwc<7)mi^—^—(D^m^m^xh^\ 
m^-^—^m^.vx^m^mim^x\\ ^x2u-2mi L $:&t?mmz.& 

5it^— 3>— (Dm.^i^ttVXl^ MM314^FM677^$>^(g|l ( a )#^) 0 

mi?. 5u-im^-&&&mmz.&z>i&te-^— ms.^t>^ti,x^ fm426^ 

MM1057^§(g|i(b)#M)o 
[0123] FM426£MM1057£#[KCL-C. mi&i^—^—^tl^timkX^m^mi^ 

^) \Z.^^X£<9Mfo&)\Z.WimirZ> 0 FM426te, 5H-lH^^MMU^9cM(D 

femiz-mmisxm, mmu^— ^—(D^m^m^x^kmL-fct^^m^^ 

(1-90^-1000) X100 = ^91%-e$?^) o — ^MM1057te, 5H-1 

m^hMmmKm2. 2cM(DiiLmK&m\^xm, mm^—^—^m^mm 
7. 8%-e^ 0 m%2-Dcomte~^— *—<D^m&mjjifkmirZ)t, a-oo-^iooo 

) X (22^-1000)) X 100 = 99. 802%kteW&&&W'oX5H.-l<D^te&¥\fe1r 

&mt?mmz&%mm^-z>—%&mvxmmir%~bmi^^\ 
[0124] ^x^m<ffiw^m^mz&\,^xmfc^—*—<D$iMi<n^ t*^©DN 
Ammm&&mirz>zk&-v%z>o -mat. pcRmtfv^-vmmBj&m)^ 
*:<D$c&mm^btiz>o pcr^, *<Dm£m&m^zte<DK&4kW&mz.m. 
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^^m^ir^t^x^^ ^h<DX&% 0 
[0125] ^mmz.frfrZ>Mte^— feifri&tDk&t), ^T©^v-©|l^*C 

[0126] MM314te, AGAGATCCCTGCTCAGCTTG (Ba^M^l) ^£tv5^SBa 
m^ir^y 0 y^—, 5oJ;OTCGTATTAAGGCCGCATAGG(Ba?lJ$^-2) K 

m V ^^V^DNA£§|M£bT±ti|'Si-3r btfX%% 0 
[0127] £fcFM677te, GCACGTAGCGTTCAACATCA (BS^(J#^3) f^^S^ 
^ia^J^#-r^^-r^— , &J;TJAACTTTTCCCAACCCTTTCC (IS?lJ#^-4 

[0128] ^cFM426{i, CCGTGTGTCGTCTAGGTCAA(IS^IJ#-^5) K^tl&m. 

SIB?lJ^Wi~?)7 0 7^^— ^oJ;Tj?CAACTTTGGTGGGACGTAGG(ia^lJ#-^-6) 
tz:^$^^SBa^J^Wi-§^ 0 7^^-^^m^^^i?fc§IIH^ 0 7-f^---feiyh 
, ^fcteCCGTGTGTCGTCTAGGTCAACIB^J^^-S) ^^^i^BB^J^r 
^ J:t^GTTTTCGCCATCACTCTTCC (Ba^J^^) 

mMum^^^y^—tm^^^x^mn^y^—^yv^m\^x^r 
[0129] j^ti^2^ _hfB^-r^-(Dm^^-fr^fflv ^mm%iJt^£oxmm&tix<& 

[0130] [^2] 
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■fyjj-amfi^y^ g^j|M(Russia6g) mm±m(u.E.s Am) 

MM314 lB^lJ#-§- 1. 2 >524 >581 

FM677 IB^JS-^- 3, 4 208 208 

FM426 IE?iJ#-51- 5, 6 335 335 

FM426 IBffJS-SI- 5, 7 254 254 

[0131] ±my°74^— (Dm^fr^^£<>xmm£tix<%DNAmmz.n, m^mw. 

^C^o^Tffi^ttMcO^fc^— (MM314, FM677, FM426, MM1057) & 

m ) dmfrTfmw<tt&m^&^ir%tmmir^bti>x%z> 0 -3?tm&m<DM.m 

(MM314, FM677, FM426. MM1057) #Mttti£firC<tm\ PZ^M 

[0132] ^^MM314(D^^(Dj:5^M#rHl^iti|'SlW>t^X^^^§^O^OV>T 

£9, >524bp(Difi|iSif^^fllB$^#^«, SffittM<DMM314/^if *g£;fVC 
tfc^flSibtf^ !*gfc*f&tf>*£&> (^x.^^^*^/ (^AdfSrf*Cfe^i-5^ 

[0133] U5>LFM677, FM426^oV^«, M2fi*bmbi)^£5K&1iRBrK'9-<4XK& 
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[oi34] ±mm.mmmmm^xxfmmmm^hmmmm^x,mmm^m^m^ 
mm&m*&mwtirz>jjmz^x, m2&m^xMc{£mz.mwirz> 0 02(a) kb: 

ffi^L^M (Harbin2) <DFM677<D£M£m&\ (E^IJ#-^-8) 02 (b) fcfctfifelpl 

ttM (Turkey6) (DFM677(D^^^IS?IJ (@a?IJ#^-9) Sr^LTV >5 0 *fc02(c)&<l 
telS^ttM (Russia6) (DFM426(D^^^IE^IJ (E^J#-^10) Sr^U 02 (d) fcfct 
*#fttM (H.E.S.4) (DFM426<D^^^ia^lJ 1) Sr^UTV >5„ 02 (a) 

*3<ttJ«(b) >t J (DTlgRlit^7 t 7'1'v- (E^J#-8-3)K^SP^Sr^b-C*3«9^ 2M 
T^^T^-fe^^^-^- (K^J#-5§-4<D*BMBB?!l) <Df£^#£*bTV ^ 
o — 3j\ 02(c)feJ;Tj?(d)(DT^§l5^^7 o ^^-(@E^J#-^5)i^SS^^ 

E^JSri^LTV^ 0 02 (a) -(d) te^3H:&ffl*:fc^^Ufci££tt, ffi^ittS 

tmm&mmx<D&mm(Dmj:z>Mffi&BL,x\, ^„ £ot^i,kj&^j:o-c# 

[0135] ^02 (b) fp(D5fc^$|5^«^I^^AluI(Dm^ffi^J^U 02 (c) ^(DWm% P 
^tt«!llS#*HhaI©|R»E^!|^b, 02(d) ^Oflfe|ft«|J^tt«!|KSM(fAcn©|R 
«E#l«r^LTi ^ 0 */c02 (b) (D^Pp-t?^i-@Bf ttffi!llS#*Alui©§IBfttgf«: 

02(c)(D^PPT^i-@0ff»PW*HhaI(D^l8lf@0f^b^ 02(d)(D^ 

7fmAluIlMM3MC ffi#!ttS(^FM677^^AliiI^h^lO#^i-§^V^- 
t36Sfc>d*5„ — ^\ ®^tttSOTM426^^HhaI^h^lo#^L, i^ttS©F 
M42 6 lEfSAciTiMW 1 o#^i~§ £l 
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[0136] Zjlb<Dtftm&hkKL,X, m?m^3&£m&m^4K^irm^74^—~ fry 

tltlttm.$C&M<DFM677-X'foZ> t¥\ WtX% , 1 §3 Wx^tll 1 8bp^ 90bp(D if >t" 
^^ffi$tttVfiffi^ttM(DFM677-Cfe§^Jif«-^^-e#§ 0 
[0137] «t\ IE^J#^5^J;T3WlJ#^6^^i-mH7 0 ^^-i-^h^fflV>fc^i|«eH^ 

, ^WM426^mir^tcmcn^fcmm^xnhntcmmm^ (335b P ) 

^O^THharambUfcll^, — @Bf§3if$tbl94bp^l41bp(D®f J H-^^t±i$tb 
$tLtL««^tt§U(DFM426-efc^^^lJi(f-r§r^^-e#§o 

[0138] ^{-lll#(Diti|>M^-x?#^fciiitigPlr^t-ov ^Acil^^Lfc§gl^|ff£n 

^\c335bp<Dm}f(D^m^nth\tm:^'\^^FM426xh^bmwfx%, — ® 

0T§] if $ til 96bp £ 1 3 9bp<D Iff ft $ tvft^mm\km<DFM426X&&bmWr 

-rz>-t&x%% 0 
[0139] £fcia?ij#^5:fej;Tjwij#^7^i-j^ 

m\^xhFM426^mir^-t^x^ 0 ^<Dmm^xmhnfcmmwr}i (254b 

tium;tt&m<DFM426xfoz>b¥mx%, mm^n-r^254bp(Dm} j r<D^mtii 
ztithttmm&m(DFM426x&%bmmirz>z.b&x^z> 0 
[0140] micmm&mmRfoxnhfrifcmmwr it ^ov ^Aciramkbfciii^^ti 

i 2 ^254bp<DtMt<W^ft£t L ^^ — @ 

j^»£m96bp^58bp(Z>|Jf>t^;|£ffi£^ 

[0141] ±fB*II^ov^T^»3ztii-^^W!l2^^v^TJ;^*#:W^ta^^i-^ 0 

[0142] ^fc, it^^— CO^m^tHir^jjmbl^X, AFLP (Amplified Fragment 

Length Polymorphisms) 5>*fSrfflV>5^^RrtB-efc5 0 J^Tt^l&WteJta&^atGs 
■r— MM1057^oV^AFLP^*ff^fT^o-C. ^it^r— <D&m&$tM 

~tzz.bK^\^xmm-r% 0 
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[0143] AFLP^Hff (D^mfe¥?lzmj£&tlZ>h<DX*fet& M^JCMi (Pieter Vos, 
Rene Hogers, Marjo Bleeker, Martin Reijans, Theo van de Lee, Miranda Homes, 
Adrie Frijters, Jerina Pot, Johan Peleman, Martin Kuiper and Marc Zabeau. (1995) 
AFLP:a new technique for DNA fingerprinting. Nucleic Asids Research. 
23:21:4407-4414.) (D^fetifcfe^<D&m£K^Xft?3:x.\^\ WT^Mf 

[0144] SOng^^VADNA^l.SU^EcoRlC^^^M^It^^^t^MseKNEVV 

ENGLAND BioLabsf±§£H£j;<9, ^f+25 ii l<Dfcffc%klZ.&\^X37°CX12\gfm^7 ? 
/V^Vv^^h^f&ofco $IJ|S»*Ma#(DDNA^5 ii M EcoRIT^°^— (*& 
Sga?lJ{*ffi^J#^-14*D J:T3WJ#^-15^^i-) ^50 ix M MselT^V^— {MM 
ie?IJ{iie?IJ#^-16*Di;73lS^J#^-17^^-r) £25U(DT4 ligase^y^/Wsf-ft: 
U) K ioT37°C, 3^394^— ^B^&ftte-ofCo _hfB5M^— v/3^#<DDNA®r 
>t£rEcoRI<D^^^— IfvK/^M'-^— (^K@a^lJ{*IS^J#-^18t^i-) <kMseI<D 

sr—i/3^$:ft?£^fc 0 0.06ng/ix LTVT^y^^— ^XD^MMK^^X 

it>SHJ^^f^o7t 0 ^4o_bfBgH^J#^-20^^$^^«?iJ^-r^.EcoRI(Dir 

[0145] _hfBiti|iMS^^J:o-C#^tL7^DNAB)f Jt (CoV ^T«^»]^To^^^|l|7 
i^^i- 0 El7cp-CrRj^#L7cW— ^^^,73^ffi^tt^A^D R D®-efc5Russia6 
^oV^'C±fBAFLP^•#«r^T^o/tM^:^-r0-efe i 9. ^HH^P rHjSr#LfcV— 

^^:^i-|l|-e^)§o ^OiOV- ^oVvCJ3\ Russia6^H.E.S.4(D^Ba^^W 
n^tc%K^m^^m (RI^$q) f-oV ^ ifBAFLP^^Tofc^JIISr^LT 

[0146] |l|7(DRussia6<D|^^:^H.E.S.4(D^^l:bK-t-S^^ ^I^S^tfe^^rS 
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®(DRussia6(D^^1057bp(^|l|^(D^PP^^i-)(DDNA||lf/t^^i^$tLfc o 
^.(D^m^TMU'^— &MM1057 b%FTZ> 0 io-CRI^^^oV^TAFLP 

;fr&tt*U»(DRI^i3#i5v^^ 

[0147] (2-3-2. l£a>a^#a>t^&#it£tt$j W^^SrH: 

*?m) ) ©^jj^Ss r^ij^^j tm-rz) t-rz^t&xzzhv ^tx 
[oi48] ^mfcifm^ m^mmjivm.m m^^^&m^tbt-t&^w) 

fcmm*bmMizx?y—~>'j?irz>z.t&x%% 0 ^(Dmrnmrn^mmWim, 
^y^mtL-xw m »smx&% 0 
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[0149] ^\m^(Dm^^^mmi,tix^K2u-2m^-. sh-ih 

+<DmMttn^n%mfcmmirzzb&^%tihb^ 2u-2m^^t^r>NAm}f 

3c%m^tbt~tz>^m) xh^^xm.^xm^ximu^m^ wttttttJ* 
[0150] t^^mm^m^mm mm ±m*m,ttW7 L mmjfm(vmz.m 

b-r&^M) xfozfr^&i:^ mm) ^h^xm^-r^b^x^bv 

xtkm-rti^ zbizm ^mm mm) ^oxnmn^mm mx.&tt^&te 
abb~rz>j±3cM) ^m^mm.^m^o m^.u^^^m.^b-ir^j^m) x 

foZfi^fi^mfelrZ- b^X^b^ 

[0151] <2-4. ^mm^^y s 94^—m> 

Km V ^hfl^^^r— mX&oX^ @a?iJ#^-l-7^73ia^iJ#^-20-47<DV ^ 

[0152] ^mmi^^y°^4^—mK^ri^y o 94^—m^^^:^ m^m^ti 

mm^2K^n^mmm^mi-^v^-bm^^^xh^m-^'94 
^—^YMm^^K^^mmm^m-r^y^—b, mzm^riK^ 

^5^^^mnm^mi-^^^-b,mm^6K^fv^mnm^ 
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i^y °74^-±?h ;Mm^24iz^t5ti%mmm&mirz>7°94^-b, u&m 
^25\c^n^mmmm^mir^9^—tm^^^xh^m-^y 0: 7^- 
-tyh ■Mym^26K7jk^ti^mnm^mir^y >: 74^-t, m?m^27\z.^ti 

^-28\z.^fh^m.mmm^ir^y4'^— m$m^29\z.^tL%m.mm& 

tcom.^fr^x&z>M-t-?'74~^— j tvh-MFm^32ic7jk£tiz > j&mmm& 
m-r^^^—b, ®m^m3^&friz^mm&^ir%^^-b<Dm^ 

4^-b, Em^35K^n^mmmm^mir^v^-b(Dm^^xh 
^m+^94^-^b;nm^36^^ti^mmm^m'r^y'94^-b, 

5m^— tvh \um^3s\z.^n%mmm\%mir^7^—b^ uvm^v 

mm&^ir%7 74^-bm&^fr^xh%M+^y^-±vh; 
42\z.^ti%&mm&^ir%^4^-b,m?m^43iz.^n%^Mm^&^ 

ir^y°^^-bm^^^Xh^m^y9^—±^b;nm^44K^fh 

^mEm^mir^v^-b^m^^BK^n^MmEm^mir^^ 

b(DU^fr^-e&%^~k-y7^—- fey h ; & £Xfm?m^46lz.7jk£fi%m. 

mm^m^y 0 ^4^-b.Mm^47\z.^fi^m.m%m\^m^^^-b 
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[0153] ttSmiZZPttZf^^—mft. ^U^ffi^ttH^-(2H-2H^\ 5H-1H^ 
[0154] ±&<DZk<. m—-??^— fryh*m^^^tfc£oX2H-2m7'\Z.mMirZ>M 
2m^^mir^FM677^mmvmmir^t^X^ 0 tfcl£^v-tyb 

^tci^mmy°y^—±iyh^m^^^tKx^x5u-imi L Kmm'r^FM426^m 

m^mir^t^X^o ^tdm^7^—^yY*m\^^-b\z.^X, 5H-1H 
^-^iS^i-§MMi057^mi-^'^^-e^ o fc*3, lA^v-tj/b-If 

-tyh&m^^x%iMi-%~bmx%%mfc~?— u— ^^^xmmm<D 
[0155] istc^x^mmiz-frfrZ)?*?^— mi*, ^mis^yb^-h^KthUM^^ 

£>&*U£. 2H-2mi L KMMii-&AB^— (MM314, FM677)*5j;tJ«5H-l 

m^mm-Tzmfc^—u— (fm426) zm^-mmu ^m-r^t^x^tc^x<o 
0*bv \ ^t^mm \z.^^y4^—m^±m^x(Dy°y4^—^yb^h^ri 

[0156] _hfa^w Mfe, ^mm ^^mu^— ^ta-r^t 

t^x^tzjsb, ±58i<D\ 2-3-1. i^mmz.ii^^m^mm^^m^(D^m(D^m 
^■fej^i^T 2-3-2. *mmKfrfa%m^mw;fo\km%<Dmfe^m] ^dna 

5^9^— ^^t^i^o-c, ^-r^m^xfmm.^m^mmm^yb 

, *5J;U«*^^^S^Ltt*^ (f?!l^^^=¥^«C^ti-^Adf^) of \\m^-ybt 
irz>z.b&x%% 0 

[0157] <2-5. ^0j!^7)^^#d^^^:ttH^-O^»J^^b, te£X$m^M 

mjivmm<D¥ \\^yv > 
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[0158] £o-c_B££>r£c m^um-^^-^yv^m^^m^m^yv^^ 
—^yb^m^m^m^yb\z.^n^tKx^x2H-2m^mmi-^F 

M677^mir^t^X^^ 0 tifcm^y°7^—^ybtitcnWiWy*74^—~tyh 

tf^m>fa&m^mfe*yuz.^n%-b\z.£<>x, 5h-ih^-^m-t^fm426 
^m-r^t^x^^o ^tcm^94^-^yh^m,^m^m^ybK^ 

[0159] Lfd^t^ttHi'i^^fi^ftiS^^^-lKi, _hfEl8-fe5/h<D5^ 
UK Mx-tf, m-^^-±yb^XXfmr.^y4^-±yb(D^^<bhmb. 

bhlKB-kfrbtetltt. 2H-2H^^3g^-r^>jt^— D— (MM314, FM677)3o 
J;TJ?5H-lH^3g^i-§*^-^- (FM426, MM1057) ^M#^mi"§^^^ 

x^ttib \ &tt*mm \cfafa%y p y x ^~m&±m^x(Dy*9^~± 

vbfr&M*. ^mmKf)^^X(Dm^—^—^t^ir^b^X^^fMz. 

[oi6o] ^.(Dm^m^yHa^ pcR&nmtctfxDmm. nmm^-^nx\ ^x^x\ 
, mmbf£%?yj*vNA(Dmmir%fcmc&wmM. ^y^r-m. m^^—y* 

— (MM314, FM677, FM426^) 31^^DNAi^-fXV— fi^tifrl 

[0161] ^j^^h^i^c*^^j:oT^^#!ffi^:tt«^i mx-\£<4*mm & 

*J±^&fe\^fobir&^M))(DmM*yhb1r%-b&X%Z> 0 i(D^^^ov>T«, 
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[0162] <2-6. tt6m\z.fri>*Z>Mfc*1kM&M f > 

^^m^*J»i-§)«, *3SWJQ6^*5aft^— (MM314, FM677, F 
M426, MM1057) ^jIeH^S^KO^^ i^a^a^ ^ n^>-^V^#) _h 

[0163] ^ate^tfeWS^StRJitcH:. *3§W^^5it^— (MM314, FM 
677, FM426, MM1057#) (D5*3^^<^l0^_h<Dit'g^— #*@ScS;h/ 

fcSatfirv— ©JRa^^fc'tirfcL-CH:, FM426^MMl057(Dffi.^^t?^r^fc§ 
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[0164] ^tc±mm^^^(D^pfj:<thi^±(Dm^^^^R±^m'M^tix 
v>tu3\ 2u-2m^t-n5u-im^(D^m^m'^'f-^t^nm-^h^K 2H-2 

H^-*5J:t^5H-lH^-^^^m-f-§-t^-e^^v^5m*-e{*^ mm314^fm6 

[0165] ±mmm(Dmm^-^-^mm^ntc^mm^-mm^Mc^m^^tKx^x. 

[0166] &4b\ «£H^m^JM-«, *mmKfrfr%mte^-*—(D^fj;hi?^(D}&m 
[0167] fei^i^t^cii, ^mmKfrfrzmfc^— ftttJ^co^&w. 
^mmKM^-rmmmmmmm^tixm^tix^ ^^w^lv \ pirn 

mm±x(D^^^^^m&ir^t^mt^ 0 

^.jiRff ^m^-e^^> j;5 tcia^ij^t^-cv ^^» 0 mm, %k&fc±^mm±Kis.mvxmAs 

m%xm~ht£<xitf£hte\<\ ^(DXyfzmMfim^zmmmtbxi&^titb, 
^-;v^%hnf^^tit\^m^ mm±.<v^z-£.&h<Dxfc%b¥m£fi&o 
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[0169] KTO^K^^m 

[0170] (l)i^^S^VADNA^i^L, #^^U?^ffi^LttH^-^iS^i-§DNA-^— 

^£r#tt£-r3DNA^— „ 
[0171] (2) _h|EA=¥^^^A^-e$>§ri:^#^:iri-6 (l) l;:fB*W>DNA^— „ 
[0172] (3) Ji|ByyADNA^2Hifefe^fc5r^Sr«N*fc - t"5 (2) fcfB#©DNA-v— # 

o 

[0173] (4) m&mm K^tizm.mmm&^'rz^y^— m&m^2K^£ti%m. 

£frl&Z.t&¥?mtirZ> (1) )&V ^ (3) <DV vf fra^fEft^DNA^— 0 
[0174] (5) Ji3E#d^^^ttH^^^^O^^^/^V©^^^©i-§i^^# 
(4) ^fB*fe(DDNA-^— o 

[0175] (6)Ba^ij#^-3i^$tL§^s@a^j^w-r§^ 0 7-f^— i:, la^^H^^ti^ 

~ b&¥?WLb1r% (1) fcv >L (3) (DV ^tL3^fEfc<^DNA-^— 0 
[0176] (7)_hfE^^^®^LttH^^O. 6ir^^7^V(DEg^|^figi-§^^^ 
Wf$kt1r% (6) ^fB4fe(DDNA^— # — 0 

[0177] (sm^m^si^^ti^mm. ^tcm^m^mc^ti^mm^i- 

5 (7) ^fE4!c(Z>DNA-7— o 
[0178] (9) _LfE^ VMNA^U^i^X-h^t^Wmtir^ (2) ^fB«(DDNA-^-^ 

o 

[0179] {io)um^5{z.^i5frL%MMun*m^&7^—t^ ^mm^Q\-^^ 

m^n^b^mbir^ (1) (2) ifcfcte (9) ^|Et(Z)DNAv-*- 0 

[0180] (11) JifE^^^^IS^ttH^d^^gir^^^VoEgil^fig-r^i^^^t 
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WttirZ> (10) i^fEfcCODNA-^— o 

[0181] (i2)mm^ioK^ti^mmmm^tcmm^iiK^ti^mmmm^ 

^1rZ> (11) £|fit(Z)DNAv-*- 0 

[0182] (i3)m$m^5i^£fri%m L mm&^i-%-7 : 74^— iE?ij#-^7i^£tv5 

m^tlZZ.b&'&Wtb-rZ) (1) £fci* (2) £fcte (9) ^IE^^DNAn'— ^— „ 
[0183] (14) ±fE^^^^e^H^^^lt)9ir^^/V^V<Z){gil^fS®i-§^^^# 

tftefS (13) ^fEiScCDDNA-^ — # — o 
[0184] (15)ie^J#^-12t^$tl§^Sga?iJ, *7t«IE^J#^-13^^$tl§Mge^JSr 

(14) ^fE«c»DNA-^— ^7— o 
[0185] (16)_hfE^^^®^LttH^^^2. 2i?^^P#V<Dg£i»^mi-3^£- 

W$LtirZ> (9) ^fE4fe»DNA-v— 0 
[0186] (17) JifE(l)^V^L(16)(DV^^^DNA^— ^fflV^r^^^ig^ttt 

H^^ti>DNA«ff>T-«rWi-^^^^#m^i-^DNAif>T-^M^fefeo 
[0187] (18)±|E(17)(D^^^J;9#^fc^^^ffi^ttH^^^DNA»fK- 

£\ *^(D^V^DNA^^Ai-§^^^#tt^i-§^^^^tt^^^S^fe 

o 

[0188] (19) ±mmm^^Mx&z>~b&!&mbi-Z) (is) ^tEito#7w#i©^« 

[0189] (20) ifE^m^^-^-e^-^^#^-f-§ (19) ^fB4fe(D^75^7j?^®^ 
[0190] (21)iifE(18)/j^U20)<Dl^il^^ 

[0191] (22)±fE(l)&V^L(16)<Dl^tl^ODNA-^~ CD5^ ^^<ttlO(DDN 

A^— ^S«±t@f$tiTV^^<!:^#1tit5DNA^^n7W„ 
[0192] (23)«^(D^VADNA^^^^^^ig;^:ttH^-^3S^i-5DNA^— ^7-^ 
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[0193] (24) ±mm—^y4^—^yh^XX^m^y °94^—^yhC0^ib(D^<bhim^ 
m^^bbhK. 

(23) ^fE*(DDNA-r-^-(D^t±i^-& 0 
[0194] (25) ±fE*^^A^-e^§- (23) Wcti (24) ^fBtt^DNA^ 

[0195] (26) ±m^M&tt^X&%^b&W€lb1r% (25) (31fB«(DDNA^— 

[0196] (27) _hfB (23) (26) <DV ^Ttl^O^tiJ^l^^ltiJW^V^DNA^^f) 

mir^-b^mbir^m^ximm.^\^mi L ^m<Dm^mo 

[0197] (28) _hfB (23) &V (26) <Dl vf ^^DNAt- <7^ ffi^£^J;<9*i^c7) 
^rVADNA^^)^^tii$tb^.DNA-^— O^^^ / >*<Hlo©DNA^-*- 

[0198] (29) m^m^-u^^ n^mmm^mir^y 94^- b, m^m^z^th^ 
mmm^mir^y4^—bm^^^^m-yy^—^yY, 
mm^3^^fv^mm^mi-^^^-b,mm^4K^n^m 
mm&iiir%y94^-bm&^t>^x&%n^74^-^yK 
mm^5K^ti^mm^^yy4^—b,m^m^6K^ri^m 
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[0199] (30) _hfBJ£— y^v- ±vhte£TfMr.7°74^—±vh<D?1b<D^j;<bhim.b 

(29) fB<c^^ 

[0200] (3i)^^^ffi^ttH^^M-r^DNA-^— ^ov>r#M^m-r^^i: 

DNAv- ^mwt^fc^XO^A-^— ^vYbUX, (29) ;£fcte(30) ^ffiiSc 
[0201] (32)^^^®^ttH^^M«DNA-^-^7-^oV^#M^mi-§^^ 

DNAv — — &^Wr^^tz3b(Dy 0: 7^ -v — ^yhbVX ^ (29) l£7M(30) 
[0202] _hfa(l)^L(16)(DDNA^— A^rl (ttA^) ©yyADNA^ 

&u ^^m^mn^^m^mmi^x^^ ^mtmNA-?—%—bm^m 

zj&m) <Dmm&ftft?z.btfnsmbt£z> 0 
[0203] ±m(i7)(Dm^mum.wi L ^t^r>NAm}i(Dmm^m^ ±mu)^^ 

(16)<D^T^<DDNA^— ^fflV^T^DNAifK-^W-r^^J; ^ 9^§o -t 
^n-^^-HT &;LkE, B ^Jiri-SDNA^^^^mfli-^^ir^Brtg^^ 

o 
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[0204] ±m(i8)fj:\^(2o)(D\^irn^(D^x^mm.^^w.^)<D^m^m~i, _lie# 

[0205] ±|B(21)<D#36*tJ^^tflLtt*«»tt, -hlE^^^fe^ttW^XD^^fetclio 

[0206] ±|E (22) (DDNAW^PT Wii, (l)?feV^b(16) iClB^DNA-v— 

[0207] _hfE(23) ©DNA^— ©Jfcffi^jfelCiSV^ Jg— feyh^fett, If! 

[0208] *fc(24) ^fEtt»DNA^-^-(D^m^&t-itL«\ ±16^—^9^— fey h 

*5j;7j?^-^-r^— -fe5/h(D5^»^<^i*a^fflv^^^i^ _hfB^H^-r 

-feyh^tt^Eg^^— -feyh<D5^^^<^i|a^fflv^r^j:«9^^fe 
, 2H^fef*4 I ^#^i-S^^^^i'l4H^^^i-SDNA-^-^--, *3j;tf5 

[0209] fc:*3_hfB (25) £fcte (26) ^fE«<^DNA^— O^ffi^m, _h|B (23) 

iS (24) <D^m^^A^|g^fi^^^3gffli-5^^J:>93fe5o ^mi-^-bfED 
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[0210] ±m27)<Dm*Tfmmft\±m^<D^mmfejjmfe, _LiB(23)&v>u26)<^ 

[0211] JlfB(28)(D^^^e^:ttW^(DWJ^«, _hfB(23)^V^(26)(DV>Ttl 
^^(D^m^fet-^^W^^^VADNA^^^^m^^DNA^— <D5^, 

So iiDNA^-^-{»^^^e^;ttH^^ML-cv^7t^. m^—^—com 

o 

[0212] _hfB(29)l£fcte(30) (O^^^-f !i, 2H^fe#:4 I i-#*-rS^^^i£^L 
[0213] JifB(31)^|B«<^^^^^ttH^(D^«lJ^yh^, 2Hlfefe#:^# 

[0214] ±m(32)\ztm<Dm^m&tt&mw<Dm^yhte, 2H^fef*^^#^-r§ 
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[0215] &TmMM&m^^x^mm£VMcfommwir%t)K ^mm^tiKm^ti 

[0216] mmMi:tt^<vm^m&ttmmir%QTLM$r} 

[0217] <*m>*;^#i^i-3©^ e 

[02 is] < m ^mt&ift'&mf > 

[0219] wfr&mnmxmmu ^fi^ti^m^m^mKitm^nxAit^m i <o 
Mmxm&tyv&ofch?)^:. 7K^yK^nmu^fc^>u^m<D^yhKiLXfc 

5 ^IlLfciiS^+^(ufiLfc 0 ^4^gSi2 0 ^»25°C-?M^100%(D 
#«0fti4B#r^-MS^io, oooiux^bfc 0 ^4^ii8 0 BfclfcBrcfBgSL 

[0220] [^3] 



^□7 


0 


2 4 6 8 10 




0 


0—5 6~20 21~40 41~60 61~100 



WO 2005/071076 46 PCT/JP2005/000790 

[0221] *fcQTLfi?$ff<^T/V^yXi^;ite. simple interval mapping (SIM) ^composite 

interval mapping (CIM)£rfflV\ y7F^x7t{i^tl^tL, MAPMAKER/ 
QTL^QTL Cartographer^ V vCff &ofc 0 

[0222] J:flBQTLfl¥tlr<E>*k^ #^CIM(D^^g|3^^-r o QTL^^If «I^C^ffl^o 

(D^^^-e^i-)o 03(a) fi2H^#:^oV^'C^)QTL^^ff^^^L. EI 
3(b) ^^5H^fe#:^^:oV^TQTL^^ff^ ; rT^ofc^^LTV^^ 0 ^fc^||fi{«fe 
#:_hom^U feWMMiJ (5 ' «#J) T^rWSMiJ (3 ' mW Sr^LTl >5o 
^*"|{ltt«LOD^T(LOD score :>?f#:±S)^bTV^o ^OLOD^Tte, ffc 

[0223] 03 (a) <Dffi$k£<0, tt^<D2ttm&fc±.K2^m*TimW<ttmz.mirZ)QTL 

$mw,£ti. 03 (b) (D^^K>^¥m^w-AiKi^(Dm^ximmjimz.m^QTi. 

^ (vrsl) (DfeU (03 (a) ^PPtr^i-) ££<9, vrsljfrf^-<D#fi3§ 

<k#X.^tb/c 0 rr^#^^^dr(D2H^fef*:_h^#feLvrsl3t{s^-(D{5Lgi:^M 
5H$k&fc±fcmmirZ>Z:tl£ r5H-l H ^ J i^^S Lfc 0 

[0224] mmmmm^^tcmmmmmmm^mn^ht^ ±mm*xm&8c&m*2 

— SrjfcjIrf-SfciSofco 2H-2E9^J!:5g«-r55te^— ^— i:LT. MM314 



WO 2005/071076 47 PCT/JP2005/000790 

6, MM1057^^Lfc o 
[0225] ^nb<DMte^—*—m^flhAFLP^—#--^&%tl#), ^rfrl^tl&STSikV 

[0226] C^»!|2:»f^— (D^m^^^^^ffi^ttH^^W^^IJif (*7)^ 

[0227] <UmttMtt^> 

H.E.S.4 «#ftt) <Z)^@B7)^Wabfc|§.^^x.j£^^^ (RI^^) Srffl V ^c Q 

[0228] <DNA<Z)fttii> 

^^-eW^bfcfi)fERI^^(D^#d^Lanbrigefe(D^-^ (Peter Langrige, Angelo 
Karakousis and Jan Nield. (1997) Practical Workshop in Basic Recombinant DNA 
Techniques Course Manual. Waite Agricultural Research Institute University of 
Adelaide.^) iaotDNA^ttffiLfe 0 DNA|iS^^3te3feStf*5J:tJ?l%T^fn 
— ^;VmM.%.Wi\^oXWM.^, RNase<kl XTE^Px.Tl n g/ ulKM^Vtc 0 

[0229] <PCR> 

PCR^j£?$<Z>Mcte5U/ ix 1 TaKaRa Ex Taq™ (^y^^±WD 0. 05 ii 1, 
10 X PCR Buffer 1 fx 1,2. 5mM dNTPs 0. 8 ix 1,10 /x M Primer(ir^^7-f^ 
— , T>7-±>^94^— ) ^§-0. 25 /z 1, tSDNAl M l^^U ^M^M-T^ 
*10. 0fxltVfz. o 
[0230] i^MM^, H4^^-r^#t-T^ofc 0 
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[0231] <HhaI^b> 

PCRmVolOnU 10 XM buffer (?%9/M3r#M) lnU Hhal (^^M^tt 
M) 0. 2»l&m&U m&*KX&klOiil£Uto 

[0232] ra^te, 37°c-e— mfteoito 

[0233] <DNA/^K<£>*fefcii> 

^(Di^^y/V^r7%^y T^/VT^^f/V (T^U/VT^K : t^T^U/VT^K= 19:1, 
M*:8. 5M, O. 5XTBE)-t?*^^<ll](280V, 3B#^) Srfr &o7t 0 DNA©^ 
TMVistra Green nucleic acid gel stain (Amersham pharmacia biotech co.) \C X'O 
ftt£^>tl 0 £fc, DNA/^K©ttti(-f4^ LAS-lOOOplus (m±7J^M±M) ^fflV> 
Z>jjW;fi\ fc£V^3sil-Best Stain for Protein/PAGE (^fr^^^tM) ^ffl^fc 

[0234] fc*3 x ^il(^CTPCR^^^/^J|^^^'fbb7tt>(D^±|B^(J:J;t) 
DNA^>-K^ffiWi 0 

[0235] 

m^m^rl^X^Kmm^^^— SrJBWT, Russia6, H.E.S.4, :&J;tJ?RI^ 
Mfrb(DSfSJ>.r>NA&m%LbL>XPCR&nt?:\< \ #ibtWnPCRM^oV ^tt 
'ficWi&ft ^ofc^^m5 (a) fc^Ut, 
[0236] 05 (a) ttIS^J#^l^it>WlJ#-^2^^$tL^^@S^J^#i-§^^-^ 
JflV ^XPCR&nteotcffi%zXh%Z.t i«9, ^^^itfS-^— MM314<Z> 

^m^tkmisfch^XfoZo El5(a)C0^C0W— ^^JIII^Russia6, H.E.S.4, &£Tf 
#RI5fl$c(RI lines) (D^^^LTV ^ 0 £-oXl&#i&CDRussia6CDU— >\Z.fLhtl%> 
> 524bp(DWrK&1&i?iV£M<DMM314X&Z) 0 J;oTRI^^^*5V ^XfafaZ > 52 

£^j$re#, ^h\a^(Dpmmnm^mm.^^^xh^mmm^ ^ 

k^5^b&¥lWrX%Z> 0 1rt£t>h, IH5(a) tpcDRI^^O^al, a2, a4*5iT3a5« 
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[0237] — jf, ftitt©H.E.S.4©^- ^^^5 >581bp(Dif^^#oRI^^^ N 2H 

[0238] ^^IB^U#^5^J;73WlJ#^-7^^§^^SIB^J^-r^^^--^fflV 

, Russia6, H.E.S.4, *5j;7J?RI^^d^(Z)-^VADNA?r^M^bTPCR^f &WIMb 

[0239] mm^5te£mm^7K^t$frb%^mm&iii-%y°94'^— : frm v ^tpc 

<Z)-e^So fcfcLFM426te, ^2i^b/ci5i-#^ttSiii|>Mif>t^i^-l'X^^)— e 
^t^X^W ^^-eg|2(c). (d)^LfcJ;5^. ^^^ffi^Ltt^A^r 

Russia6(7}ifi|iIjg^^Srr3^^ 
[0240] XVMtfcma^ ^<Dm^RfoXnhtlf'm*UWTft (254bp) toV ^Hhall?m 

^— (fm426) -efcs^j8ff-e#, mm^ti-r^254bpcowr}i(D^mm^ti 
tium>mv£m<Dmm^—%— (fm426) xhztmwr-rz-tfrx^ 
[0241] ins (b) Kit, ±m&mmmft(DHhaimikw<Dmn,famffi^&^x&K), &<d 

^^)III^Russia6, H.E.S.4, &£Xf&RI^%t (RI lines) (D^^^UTV ^ Q 
g|5(b)(D^m^J:^«\ ®^:tt^^ D 0 pa-t?feSRussia6(DV— ^fcti, flfe^Cl 
94bp£60bp<D$f>t^|!.ibtU ffi^te^^p^S-e^H.E.S^fDlx— ^-e«254 
bp(D||ff>t^^^ Jl^ta^V ^^^7)^75^o io-C^-RI^^^*5V ^7>7^3 1 94bp 
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[0242] — ^\ 254bpCO$r/f^oRI^$cJ^ 5H-lH^£^oTV V^l^fEtt^ffiC 
*^^^«^tt^i^^^fe§^fg'l4^j^v^^lJif^^o -T^t>^>, 05(b) "I 3 CO 
^-Rl^CO^bl, b2^oJ;TJ?b5« N 5H-lH^-^oTV^^V^Rrtgtt^^<^ ^ 

[0243] [ mmm 3 : « m\z&** >zm*T^&ffi&ttrJ>&<DW m^mtm >xfffls&c 

[0244] <&mttifrttrJ>&> 

h.e.s.4 ( «#ttt) (Z)^@a^^wabfci§.^^x.5fi^^^ (ri^^) %m v \/t ( 

n=121) 0 
[0245] <#^^TJ?^®^[tt^T> 

#^^^iS^Ltt^T(Scab score) ^ffi^ScJ (##fF JCm4#M) CO 

[0246] Kg&ra^a-.M* (ri^^) ^n^thmnmxmmu ^n^n^mcom^ 

MK±m?t^rtXlifrh2^t g co^F^-e^^«9^o^co^7KM^K^^t^bicb 

#2 0 Fb1^25°c-?msioo%co^#t, ^eco^co6 0 mni8 o c-u&90%mik<r> 
XTMMmz.xmmx^t^ ytm^nnmmm, mmmio, oooiux£u-c 0 
^-mmm 0 g icm^xmrn^xmn^m^tcm^mmnt^xmrn^h 

i#^^lSL, ^3^^-f^2p^oTO(®^:tt)-10(»^tt)co^T-ef¥tt 
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ut(^3#flB) 0 

[0247] <5t^— Jj—<Dtfim> 
[0248] <*£JH:> 

feBfoMNo. of RI lines)£r^LTl^ 0 ^Tt^rPP^^^ffifeltt^Russiae, 3oJ;TJ? 

[0249] |2|6<DMiP:^J;3i\ 3o^-COjt{5^-^— ^^^^^^ftM^bfcRI^^C 
^^3o^TOit^^— ^S^tt^bfcRI^^W^^^^tt^^T^ 

[0250] iot, izifrfr&mfc^— u—&mmtisX, m^mmftvktt^m^ 
^mmir^mim^x^mxh^t\^^t^t>^fc 0 

[0251] mM(Djfm2} 

^mm<Dm(Dmm^mK^^xm8^\^m22^m^^xtmi-nmy,r(Dm 

<9X&% 0 

[0252] W E\ ^U^^TittH^- (#a»T*^&«:tegB^33*te^30 

[0253] (l)«K^7)^^it^-^— 
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is&cmzMmvT* ^hox&tu^ \ ^^m-m^bi^xn^mx^^bmi-^ 

^-A^r\ z*j>&^ 94^, y^J^^MVtfr&o 

[0254] mfaxfmitn, m^bmy^v^mmm^^m^mmvxm^mmx 
[0255] ttj&iz.^ ^^^x^m^Mi^xm,^^^ir^n^^x^^ 0 

1~5o >fc*3^W^d^^it^— fit£;h,btel&£&;h^>©^fiftfcv\, 

[0257] mw^mtemm^mmmm^ {m*xim&RmzMtt%mB*m •&& 
, sx-r<Db&yxfoz> 0 up^tLx^ Russia6(-^, m.^mbH.E.s.4(^^ mm 

tt) <D&mfrbWf$l,ttRl%km (RHrUffl) , Harbin 2-row (}£#Ltt) ^Turkey 6 (Jg 
(D^gB^^W^LfcRI^^ (RI2^ffl) , &£.Tf\tZ>ter.£i m#C®0 <kH602 ( 

mmm <Dmi^h^^fcDH^m (dhhs^h) &m v ^rfrfcofc, ^tz.mt^ 

) — 10 (SlHtt) ©^n7l?|?ftLTV ^„ ^fcfi?W<^T/V=?yXA^«, composite 
interval mapping (CIM)^BV\ ^^ffy^h^^T^^^t^e^X, MAPMAKER/ 
QTL^QTL Cartographer^ V ^Tff^o TV >£ 0 
[0258] T^^QTL^Jftf)!^ RHlftffl-C^2H, 4H^fef*^, RI2^ffl-e«2H, 4H 
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^mbfc 0 ^.frlhtfkm L75:QTL(D 5 t> n RHimffl^^^t±]$^2H^fe#:_h-e^ 

o 

[0259] ^n^fb(D^mMmK^^xmm^hm¥^tcmmsMmmm(Dmm^7cK 

[0260] RHI^ffl^^^m^ttf^H^fe^JiO^^^ffifelttH^- (^tJ^ffi^Ltti- 
M-£1-536^J&) fcg&f SJ^ift^— £LTi3\ rMMtgaEatcl28j, T 
FMgcgEatc530j tfmfbtlZo 

[0261] rMMtgaEatcl28j tf\ ttJ*&^<D4*ftfefa<D?SJ*DNA&m\&&^MseI& X 
t)?EcoRI-e^^b-C#^tb§DNAiff>t ^ GACGATGAGTCCTGAG (IE?lJ##16 
) *3 J;OTACTCAGGACTCAT (E#|##l 7) ^^$tV§^KIS^IJ^i-§MseIT 
y-??— „ MTJ^CTCGTAGACTGCGTACC (IE^IJ##14) *5 «tt/ 
AATTGGTACGCAGTCTAC (Ifi?IJ##15) ^£;fr£i&K6a?!j£r^1-3EcoRIT 

GATGAGTCCTGAGTAA(ga^lJ#^-19) (CI^$tv5i£^E^ISr#i-5MseI^-^^^ 
— ^jVZfy^— *3 £7J?GACTGCGTACCAATTC (ga?lj##18) ^^SJ&^BB 

^#iii|)S^j:oT#^n7^i^#iti|'M»f>t ; ^GATGAGTCCTGAGTAAATC(ia^J# 
#32) K^fb^M^MM^ir^y^— GACTGCGTACCAATTCTGA (gE 

^•^—fe^h^fflV^Tiitg^tb^^ I ^t?$>3AFLP (Amplified Fragment Length 
Polymorphisms) (3lJ;oT^tii$tbSifi^—^—-efe5o ^«3t^— H:, _b 

B^m) frbimm (5 ' ^mid m^o. n?^^/v#v (^TcM^^ra 

[0262] &*5_L|EAFLP, &£Xt&T<DUmK&l1rZAFLP<D&M<D^mfeWfcm&&tl 
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5t><£>T?f3:&<U 0d£.fi:S:ifc(Pieter Vos, Rene Hogers, Marjo Bleeker, Martin 
Reijans, Theo van de Lee, Miranda Homes, Adrie Frijters, Jerina Pot, Johan 
Peleman, Martin Kuiper and Marc Zabeau. (1995) AFLP:a new technique for DNA 
fingerprinting. Nucleic Asids Research. 23:21:4407-4414.) ©zfr^^fcte-^r^Qfc^fe 

[0263] ±mm-\ — ^^—^b&m^^xmnmzmmztizmmmKKfe, m*& 
m^M^xm.m^m (Ru SS ia6M) tmm^m (h.e.s.4^) ^n^ncom 

mWx^fDWx^M:^ ig^:'l4M(Russia6^)(Dt(D^128bp-efe«9, ffi#fttM( 
H.E.S.4§U)(D^(D«0bp-I?$)§ o mm1riU~£^ *^^^^*fbTe^LttM(Russia6 

m) mi28bp(Dmmm}ifimtbfrLZ>(DKML,x, mm^m(H.E.s.4m.)nmi2 

8bp(Diil|lMif>t^#^tb^V^ ( J^V^5-^-e^o ioT, _hfBAFLP(D^m^fN-i:o 

[0264] rFMgcgEatc530 J ^ A^<7M^f4W^<^7 ADNA^flU IW^Msel 

^it^EcoRI-e^^L-T^tfe^DNAKlf^t fc, GACGATGAGTCCTGAG (IE?(J# 
^-16) $o =fc t/TACTC AGG ACTC AT (gB^lJ#^-17) t^$^^SBE?!j^#i-^Ms 
elT^V^— „ afcU^CTCGTAGACTGCGTACC (|E^lJ#-S§-14) &£.Tf 
AATTGGTACGCAGTCTAC (IB^J#-^15) IZ.TF^frl&i&mm^l&ilir&KcoKIT 
?Zf?-&94Sf-i/s^U tufS^-y-^3^m<^DNAiff>t^ 
GATGAGTCCTGAGTAA (SE^iJ#-5§-l 9) ^^^SBE^J^i-^Msel^^.^ 
— y-zvy*?^— ^Bit/GACTGCGTACCAATTC (IB?lJ#-^18) ^^$ti^i&SIE 

iHftif K ±o T#^;TLfc^{i|ifi|>§$r Jt^GATGAGTCCTGAGTAAATC (@B?lJ# 
^-34) GACTGCGTACCAATTCGCG ( 

@e?ij#^-35) {^$fb^^iE^ij^-r§^^— t<Dm.^fi j £xibz>m±^ 
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^y^—^yh^^^Xi^^fh^), V^$>5AFLP (Amplified Fragment Length 
Polymorphisms) ^io-C^m$ttSa^^—^--efc§o ^flfe^- f*. _h 

^jm) ^amu (3 ' terns. ocMcoi±m^&m^x\ ^ c 

[0265] iifBJg-h^^^-i^M^oT:!:^ m*T*m 

temsasmzm (Ru SS ia6M) twm&m (h.e.s.4M) ^ti^tKDmn 

*?J530bp<Dii#gf5f^-dS#e>twfcV><Dl3:*|-LT, ffi#!ttM(H.E.S.4S) te^J530bp 

FXLRRfor_XLRRrevl 19 J J&S#tf fe|x5„ 
[0267] rFXLRRfor.XLRRrevl 19J fit, CCGTTGGACAGGAAGGAG (IB?!l#-^22) ^£ 

fi^MMWM^^r^y^—, $s <£u?cccatagaccggactgtt (ia^!I#-^2 

yh&fflV^T*f <g&tb5ait'{5*v'-- x V^^RGA (Resistant Gene Analogs)-^— 

±fB7 0 7-f^-IB^J^, ^MI6tt^®^:ttite^-Xa21(D^SIE^Jft|g (gene 
bank Accession No:U37133) #^l£tfUfco 
[0268] Jfe*3_h|ERGA^— <D^m©#IIS«:#^RB^$tb5t><D-e«^V>d^ 0tRkf 
3tfife(Chen XM, Line RF, Leung H (1998) Genome scanning for resistance-gene 
analogs in rice, barley, and wheat by high-resolution electrophoresis. Theor Appl 
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Genet 98: 345-355) <D&fe&1t\Z^(D&&mz$£<>X?T/3:%.\-££\t\ ^fcPCR^<7) 

[0269] ±MWb^7^— ~tvbfc£oXm*8&foZ>ig%8Wi}fin*, ^^tWSl^LT© 
(Harbin 2-row £«#fttM (Turkey 6SD tfS##U ZrWetUDmMWrK 
(DWrKMfe. ffifetttM (Harbin 2-row M) (Dh^&ObpXhty , -B^f^M (Turkey 6 
SD©t©tt3KJll9bpT?fc5o ift^tf, ^T^-^UT^ttM (Harbin 
2-row ®) ^^ligbp^iiiliSKlf^t^^^V^^LT, ft^tttM (Turkey 6M) 

[0270] RI2^a^^^m$tL7c4H^fef*±»^^Tj?^^ttH^(^^7j?^ffi^L 

m^m^-r^mm^m Kmrn-r^mmmm^-^-t^x^ rFMac g Ecgt288j , 

THVM67J hfh%> 0 
[0271] rFMacgEcgt288j J3\ ^^W^^PtW.^CO^f VADNA^ffjlMSll}! MseI:JoJ; 

7J?EcoRI-em^b-C#^>^§DNAi(f>t GACGATGAGTCCTGAG (IB?!J#^-16 
) *Di7J?TACTCAGGACTCAT (ia?lj#^-l 7) K^fi^mUm^ir^MselT 
yzf?—^ MU^CTCGTAGACTGCGTACC (IS?"J#^-14) *5 £7J? 
AATTGGTACGCAGTCTAC (IB^J#-^15) ^^$tL§i^*IS^lJ^^"i-§EcoRIT 

GATGAGTCCTGAGTAA (Sa^lj#-S§-1 9) ^^^tV^i^SBE^J^Wi-^Msel^-^/^ 
— ^/vy^^T^— *5i7j?GACTGCGTACCAATTC (IE?lJ#-^18) ^^tL^SIE 
^J^TTSEcoRI^^— -yvK/^M^— ^fflV^^#*f i|iS^T&V\ $fb^, ffjfB 
i^#iti|'S^J:oT#^^b7t^{i±ii|'Silf^t ; ^GATGAGTCCTGAGTAAACG (IE^J# 
^-36) i^$^^SSE?lJ^#i-^77^— GACTGCGTACCAATTCCGT ( 

@E?iJ#^-37) {-^^tt^^iE^ij^-rs^^— ^<D,m^^-e^^+H 
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^y^—^yh^^^Xi^^fh^), V^$>5AFLP (Amplified Fragment Length 
Polymorphisms) ^io-C^m$ttSa^^—^--efc§o ^flfe^- f*. _h 

[0272] JifB|l+H^^-ir:yh^J:o-Ciii|'S$^iii|iSir>T-^^. #d^^^*fL"C 
S^LttM (Harbin 2-rowM) irffi^ttM (Turkey 6M) ^#&U ^;h^etL<£>iii|>§$r 
^(^if^ft^, mft'&M (Harbin 2-rowM) <^<D^ObpTfe«9, 'ffi^H^M (Turkey 6 
M)(Dt<D«^288bp-e$>^o ifeHi-^t«\ ^^^i-^fbT^^ittM (Harbin 
2-rowM) «^3288bp(D±iitiS^f>t^#^^V>(D^*fbT, (Turkey 6M) 

«^288bp(Dtiitigir>t^#^tL^^V>5^^-efe§o iot, _hfBAFLP(D^m^ 

^£oT#ib;ftfc:tti|>8»^ 

r^^J;^,^*#/jilf*^^^4H^fe#:^mmi-^^^^^ttH^(^^ 
*^ttoitfs^M^i-S^^^JST#So 

[0273] *fc THVM67 J fit, GTCGGGCTCCATTGCTCT (IB?!j#^38) ^£tv5*&SIB 
^(ISr^rt'S^-Y"^— , *5J;U ? CCGGTACCCAGTGACGAC(Ba^(J#^-39) 

T^-^^yy^DNA^»M^bTiiit>S$^»^-^-Tfc'9, _hfB4H^fe#: 
Ji^m^^Ti^^^^ttH^- (#7)^^®feitt^|^^-i-§it^m)d^ft 

SR (Simple Sequence Repeat) T&><5 0 
[0274] rHVM67j<Di#i|iS^{i#^|SB^^t>(DT^<, ji^*jg^^#^^_h 

[0275] ±|B||-hEy^-^--fe^h^J;oTjti|>S$^iii|iSif^^{i, #d^^^^fLT 
mjinSL (Harbin 2-rowM) ^ffi#H« (Turkey 6M) ^#£U -^if-ve^l^if i|>S$r 
^W^Ste, ig^tttM (Harbin 2-rowM) <7>b<D^160bpT&<9, ti^PfteSU 
Turkey 6M) O^(D^140bpTfc§ 0 £oT, _hfE^^J:oT#^n7tiiitigS^ 
(Dif>i-ft^m^1cl!]^(D^(D^^fflVNTfl|^-r^i^^J: , 9, ^tM«MW 
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[0276] Ri2Mm^h^m^tht^6H^^i^±<D^x^mm.^¥km^(^xfm^^ 
m^m^-r^mm^m) iz.mm-r%M%Lj&m^—z—b\^xi^ rFMataEag C 408j , 

[0277] rFMataEagc408 J ^^^(D^^Pc^.^)^ /J^'NA^U PS^^MseI*D j; 

TJ?EcoRI-e^{bbT#^^SDNAilf^ GACGATGAGTCCTGAG (ga^!l#-^16 
) 4oJ;7J?TACTCAGGACTCAT 7) \Z.0;&tlZ>1&&mm&&1rZ>MseTT 

?-?9—^ MU^CTCGTAGACTGCGTACC (E^!I#-^14) $3£X$ 
AATTGGTACGCAGTCTAC (IB^!J#-^15) K^k£frl%1&mM?l\$:^1rZ>EcoWT 

Sr9>ry— v^U KHB9^— i ^ayft©DNA»f^ 
GATGAGTCCTGAGTAA (BE#I##1 9) K^tl^MM^l^ir^MseI^-^< 
— -y-zvy*?^— 33 <£TJ?GACTGCGTACCAATTC (gE^iJ#-^18) (£;^&;h/5*£SE 

i|iSt3:J;oT#^tLfc^{iiii|'SiffK" ; SrGATGAGTCCTGAGTAAATA(Ba?lJ# : 

^-44) \z.m^fi^>MMWM^ir^ ; y4^r— gactgcgtaccaattcagc ( 
sa^J#^45)(^$tt6^sa^j^Wi-§^^— t^m^t>-fr-efe§^+-b 

Zf*?^—' feyh«rfflV^T*i#B&h/5, V^$>5AFLP (Amplified Fragment Length 
Polymorphisms) ^io-C^m^ttSa^-^— ^7— -Cfc^o ^l«f^— F±, _h 

^^-m) ^»g#J^4. lcM(Z)fig^M^L-CV ^ 0 
[0278] ±fB|l+^^^-^h^J;oTS^W^lf i|>e$^Jti|is»f^^^, #a>Tj^ 
^^j-b-CffifetttM (Harbin 2-rowM) (Turkey 6M) a^&U ^fl^fl(D 

mmWxK&WrKMn, IS^ttM (Harbin 2-rowm)<Dh<DtfObpX&<9, fl-^ttSK 
Turkey 6M) ^(D^408bpt?fc§ o Ifflltf, ^d^7J?^^^fLTS^i:'|4M( 
Harbin 2-rowM) ^408bp(D±il|l§if>t^#^t^^V^(Z)^^•LT, <B#tt£^i( 
Turkey 6M) «^J408bp(Diil|'Mi'f^^#fe>^^V^5-^'e^o ±ot, _hfEAFLP 



WO 2005/071076 59 PCT/JP2005/000790 

[0279] itft THVMl 1 J CCGGTCGGTGCAGAAGAG (@E^J#-^46) \C7jk£frlZ>m.Mm 
m&^-f~%7°74^—b, AAATGAAAGCTAAATGGGCGATAT(ia^lJ#-^-47) fc^k 

m^^Xtt^^/^VNA&mMtVXmm&n&Mte^—X—X&V, _hfE6H|& 

frbg:mimz.m9. 4cMcomm^mm-r^(Dxh^ 0 m%m^—^—n, i\b 

$>3SSR (Simple Sequence Repeat) Xfc>& 0 

[0280] tHVMui(Dm^m^mzm7£t$ti%h<7)xw3:<^ m^^m^m^^m^^ 
[0281] ±mM^A7°7^-±vhK£^xmm&nzmmm}iia-z, m^mKm^x 

mji^M (Harbin 2-rowM) i:«#ftt® (Turkey 6M)^#^L. ^th^tKDmmm 
RtDWrKMn, S^lttM (Harbin 2-rowM) ^O^i44bp-eS>«9, <ffi#tttM( 
Turkey 6M) ^(D^100bp-160bp^Jfi|iSif>t^M.^§o iot, _hfB^t^ 

[0282] DHHS^ffl^^^m$^c2H^#:Ji(D^^NTO^ttH^(^^^ 
©^^li^5it^M)^5i^i-5^it^— rBma g l25j, r 

k04002j^^(f^^ o 

[0283] rBmagl25j f3\ AATTAGCGAGAACAAAATCAC (BB?IJ#^-24) ^^S^SSS 
^J^Ti - ^"^^— , *5J;tj?agataacgatgcaccacc(IS^J#^-25) ^£;TL 

^mmm^ir^94^-tm^^t>^xh^m^yy4^-^yh^mv^x 

tt^^JMNA&mmt^Xmm&tl&Mfc-^— Xm, _hfB2Hlkfef*_h 
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Simple Sequence Repeat)-^ — — "Cfe<5 0 

[0285] ±mm-ty9^-±^b^x^xmm^ti^mmm}i\a^ m^x^m^Mvxm. 
feittM (tettr.&m) tmmvkm (H602M) ##&u ^^tMOitewf^owf 

©JiittS(«55fc~^§i)Ot^>^^ji42bp-efet), «^tt^(H602M)(Z) 
t>(D^134bp^iii|'Sif>t^^^§ 0 iot, _hfBm^^J:oT#^fciiit>sm 

[0286] Tk04002 J f3\ GACACAGGACCTGAAGCACA (BE?!l##26) 

IS^J^^-r^T 0 ^-^— . *5j;7j?CGGCAGGCTCTACTATGAGG(ia^J#^27) 

fabnmmizmocM<Dmmizmmirz>h<Dx&z> 0 ±m^^—mm^ &m 

^htWk i ^MISb7t^-^=¥ESTga^lJ<Z)lo(EST^n— :bah32c06, IS^J# 
#55, 56) lZ.m^^Xmi£tlX\^ 0 3&*3E^!I#-#40tt, 5'^MlJ^ib^i^ 

[0287] rk04002j©it*B^ifett#^|S^tb5 1 fe«>-Ctt3&<, ltfl*^#^WW± 

inns (nzft-im) mm^m (h602§d as##u e^ra - ^s) 
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[0289] *fc, uuusMm^h^m^titc4um^i^±(Dm^xfmu^^m^(0^m 

k03289j/&S#&fk*b3o 

[0290] Tk05042j ATACATGCATGCCATTGTGG (ga#]#-^-40) ^^^^^SBS^'J 
Sr^i"^^^— * joi7J?ATCCATCCACTGTTTGAGGG(IS^lJ#^-41) 

mmizmi. 2cM<D$gmiz.mm~r%h<Dxhz> 0 mm^ht> 

m g ^^i^L7t^-^^ESTSS^J(Dlo(EST^n— ^ :basdle04, @E^J#-^48) 
[0291] rk05042jCD^i|ig^«#^|5g^$tt^(D-e^<, 

[0292] ^cJlfS^+^ 0 7-r^--fe^y^^fflV^T±il|'S$^^§iiltlSif>t^-«, ^d^^^ 
bT©^ittM^S-^tt§a^#^L, M^FbI i^lSNP (single nucleotide polymorphism; 

xtb*) , ±frm#n±m (H602M) <Di&mm (mzm^-52) xfo% 0 nxm^tdm. 
m^sNPXh^ 0 TBWMmmmuapii(Dmmmm(ccGG)^ir 0 12121^ 

A\z.mm^x^^tc^(cAGG),mmmmn aP iixmm^n^\ -r&t>-^ *m 

IS"^ — — k05042}~±^ CAPS (cleaved amplified polymorphic sequence) "V — — X 
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#Lmz.m-$-'rz>mte^m) (DM^m^K^^x, ma^m.^m^-r^t^ 

[0293] ^*d\ ^m<^-^-i>mmir^m^m^w^(m^mm^mm^- 
-rzmm^m) ra\ m^ximm^mffamxh^u602^mir^m^xfmm.^i^m 

[0294] Tk03289 J J3\ TGCTCTGCATTTCATTCAGC (IS?lJ#^-42) ^^tL^IS 

MF\&^firZ>7 P 74'^— , 4oJ;7J?CAGCGTTACAGGCATTCTCA(IB^lJ# : ^-43) lC 

7jk^fi^mmm^ir^94^-tm^^t>^xh^m+^94^—^yh 

^fflV^T^-^^VADNA^§U^bTiiltlg$i^§^t^— X&V, _hfE4H 

i&fe{*ii^m£^fc»t^^ oc 

^c^-^^ESTgB^J(^lo(EST^ci— ^ :bags3hl9, @e^lJ#-^49) K^^^XB. 

[0295] rk03289]<Dmm^mxmzmm£ti%h<Dxwj:<, m^m^i i ¥^m(7)± 
[0296] ^tz.±mm^y94^—^h&m^^xmm£n%mmmftia-z, m^rm^n 

bT®^ttM^S-^tt§U^S#^L, M^P^SNP (single nucleotide polymorphisms 

xtb*) , ±frm#n±m (H602) <DM.mm (mm^m) x&% 0 axm^t^m 
tfsNPXhz> 0 Tm%wmmmmsacn(Dmwmm(ccGCGG)&^i- 0 022^ 
wbfrtexyiz., mm^commMmxm^mmsaciicomM^m (ccgcgg) &m 
urv ^fctbsaciixmrnztLZfrK m.^cnm(Dmmmmn±mmmmm^(Dc 
dmz.mmi^x\<^±fo(ccGTGG),mmmms a ciixmm£fL^\ -r^tt, 

k03289te, CAPS-^— Xm, JLfE^+A:/^^— fe^M^J: 
3±ii|>M^ iii|iM^(Df|jiJRg^*SacII§3ifft-i*9, ^iM*^fS#^Kl4H|^f£ 
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mx%% 0 

[0297] ^*d\ ^mte^-x-tmmirzm^m&ttw^im^mmttmm^ 

^tticiil^««e^J^^at«^5*r^e^— ^UTtt, thvloxj, r 

k00835j^#&fW5 o 

[0299] THvLOXj CAGCATATCCATCTGATCTG (|E^lJ#^-28) t^$tt51£SBE^!l 
^^""#"5^7^— x *5j;rj?CACCCTTATTTATTGCCTTAA(|S^IJ#-^-29) 

mmzmo. 5cM<Dmmzmmirz>-k<Dx&z> 0 mmmB^—^—n^^^ss 

R (Simple Sequence Repeat) "V — # — Xfc>& 0 
[0300] THvLOXJ <DJi#@^fi#tJ:RR^$^t <DT?«3fc< , jgMffifc&^tfcff <Z)_L 

^tt® (ttsj&^so (H602M) ztvetuommwryrvm 

[0302] Tk00835 J fit, TCCATGTTCCCAGCTACACA (E#|#-^30) 
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E#l«r^rt-5:/9-Y-v— „ *DiTJ?AGGAACACATTGGTTCTGGC(ie^lJ#^-31) iC 

%hm$k g ^^fi^Lfc^A^ESTE^J(Dlo(EST^n— ^ :baak46e06, lE^IJ 
[0303] rk00835j«Z)iti|iS^^^#^^^$^^O-t:1*^<, M^M&^^f^-h 

[0304] ±mm^y^— ^yh&m^^xmmznzmmmftKi-z. m^m^nvxm 
&L&m(tez>ti:r.gm twm&m. (H602M) trnttu ^ti^tuDm^mx^m 

^<Df^880bp-efe§ o iot % ±mm¥icx<>xnhtifc.mmmm<DWr}iM&m 

[0305] ^/V^V(M) t-Ol vrfftK1-3 0 1^/V#V(M) fcfit, ^i^gU [Hj&7t:<9 

ftVf&fdO WLT1000^(Z)22[lI^x.^fc§- ^^LTl ^ c irf£i?1bZ.(D 

b#», it)2. 2%<Dm^m;t«fc3^^L-ci^ 0 

[0306] <^>-C\ iil|lS^|^L-C»Mi:b-CfflV^^>tL5^Vi»DNAfi. ^i^<D*^f*J;<9 

£fc^O^&}£(Murray,M.G. and W.F.Thompson(1980) Nucleic Acids 
Res.8:4321-4325. ^0ig^iJ^bT#if *fc, _hfE<WVADNA 

^mm^if, tt^<Dfe®{t&m&irz^?ti<Ditm&m^x 
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[0307] $-tt*J*^<D?yJ*DNA$&mbV. <ot&fr&i>&-&1%\*Xti& 
(^y^7-if3SteJSfe)^, *©3fe£Sfc#JBV^)ix3o PCR^fe^ ^tf>3fcggifc&ffl 

[0308] *3SWJ!id^^3t^— Srfflv^^io-C, ^^tj?^®^H^(^^ 
3^«tnH4^BI-^-r53t^jffi) Sr^tfDNABf>f-Srm«^5ri:^BriB^?). -LIB 

[0309] *fc_hfH3t^-^7— tt % #d^#f^ttH^(#d^TJ?^^tt^S@-¥i-§* 
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o 

[0310] ±&<D^t<, &&mtefrfrz>i&m^—#—}iz. m^temmcmm&njm-cfozz. 
[031 1] (2) Kfafa&Mte^—x—nmm 

±M<Db$$'9&$&mKfrfrZ>Mfc~^-- , rFXLRRfor_XLRRrevll9j, rBmagl25 

j , Tk04002j fett^2HPk&ifc±Kfem&fttcfcfaXFm&ffi&m^' (ffcO*CWp| 

^tt^@@^i-^3(t^0)^3S^-r^<^-efe«9, rMMtgaEatcl28j, T 
FMgcgEatc530j , TFMacgEcgt288j . THVM67J. Tk05042j, Tk03289j {i^"^^4H 

, rFMataEagc408j % iHVMll J ^^A^6H^^#:Ji^^^$^C#^^^®^l 

[0312] ioT, rFXLRRfor_XLRRrevll9j, rBmagl25_k rk04002j<Djfr|S-^— ^fflV^ 

ttttmK-^fSat^iffi) Sr^tfDNASf^Sr^KtfS^^^-eir^ rMMtgaEatcl28 
J, rFMgcgEatc530j , rFMacgEcgt288j , THVM67J , Tk05042j. Tk03289j COiftfs^ 

—^—^m^^^bK^x^^4um^±^m^titcm^xim^mw 

HvLOXJ, rk00835jOjt^~^7— MV^6^^j;oT^-^-^5H^-fe#:_h^ 
8ff^Sr^fli~§^i:^"e#^ rFMataEagc408j , rHVMllJcDitf^— SrfflV^i 
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[03i3] smsh^*, @ wodnait^, ttt>%m*Tfffimft&m? (m*xfmm&cmz 
m-s-iTzmfc^m.) ^^NAm^^—^^ir^t^mMir^tm ^ 

[0314] ^mmi^^mu^— ^m^^xm^mw^^m^i^r^mmTi^ 

[0315] ^^-efi«Bj!#^^5fl^^it^-cv^§r^§^^j^feT, ^VADNA 

[0316] ^fc, _h3£<Dj;5^ »F1^— ^<D§^ML3£lfii-3-^i^ m^^M^ 
[0317] ^*d\ ±fB^^{iC^^i-^^^Tj?^ffi^ttH^(^^^®^tt^M-^i-^ 

mm^m.) ^t^r>N Am ^^mir^miM. @ ^i-3»tF#i^ttH^ ( 
mm^ir^mm^m)tmm^—^—(Dmxm^m^m^mm^^i&<m 
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[0318] < m*xfmmm$MVo (n%M%m, ^xxfmm^m^mKx^x 

mm^-tzmm^-m fr&ttnNAmK&fcm u*w&m) ©^v adnata 
mmt\,xn-(^nmmt>mi^<, ^.tcmm-f^nmt^xn^mxh^t^ 

[0319] _h|EDNAif>H-^A-r^^-&^#^PS^tt^o-e^<, ^£n<^*fe£3i:i: 
^/v^V^fflv^tt^ (-f^ffi«) ^)^V^DNA^^A-r^-i:^J;oT^i- 

Plant Journal(1997) 11(6), 1369-1376 [O,^ Sonia Tingay^Cj;^ Agrobacterium 
tumefaciens %m^Xtt^%Km&WFtt&^tSthXm , '(D^&^lj 

m L.xnmmm^^^m^imx^ 0 
[0320] @ Mtir%m*Tfmm.#i\ f £mi L (m^mmttmcm^-rzmtei^m) & 

DNA®r/t3r, W^J^^A-r^r^-BT^T^o rco^Ti*. £8ttf* RTfE-CfcS 

im^ir%Mm^m)^t?i)NAm}i(DmA^mx&^ 
[0321] fca>a>5#a>Tj^&^t£W<& (^mmm ±m*mm K^^^m 
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[0322] *fc, m^tt^^m^tibb-t^^m) Kmx^m^mmn>>&m 

AUrK\ 4H2fefefle_L<£>DNA»rJi\ 5HSb£,fle_h<DDNA»rJi\ 6H^fef£_L<DDN 

A$r>t<7)i*k v ^T^^DNAifK-^oTt^^^ffi^Lttw^ M^mmm <m%- 
K-^riwi — <z>wm {-mmmrn (Mx-fttt^&fettbbirz^M) ) ©$vadna 

[0323] «§BJ#^te, ^ttMfs^vrsl(Dm^^mi-^b/c^^Tj?^^ttH^(# 
a*C^$&&ttfcgB^1-53IM£^W Sr^trDNAHfrH- (WT, vrsl^^V ) £\ 
2H^fef*±(DDNAif>t*fc^5H^fef*Ji(DDNAif>t^^^M^ALfc 

[0324] ±.tttmicx<>xnhtif'^mm K^^m^mwn^^r^^^tir 
i&r. m*xm \am^tdmo*'k~rz>z.bK x% a# • ^f^^^t^Ki in 

h&W1r%~btfX%Z> 0 
[0325] ^^ifEr^^^ffifeittW^j, r^.rj?^^tt^M^)j*5j;7j?r^,Tj? 

*nm.m m^tt^%m^tbbirz>j*3em) ) Km^m^mfi^H^-'r^ 
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[0326] < m^ximu^^mm u*&mm (o^m^m > 

tefrttm*Tffi&&mmm M*nmm <o^m^m mm^m ± 

[0328] ^x^m^Wi^m^&mm kovvch:, sxT<Db$$vx&z> 0 m^xf 
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[0329] iifaSS iz&V), #S^!±it5lfe-7-75-i4, _h|Eit^— <D\^~?flX 
— «r*feffl-*-5*fr8-W:, rk05042j (^7)^^^ttH^(^^^^Ltt^P^-i-?> 

«^m)7J^(DEgg|:^l. 2cM)(D^^rk03289j (^t^^tttH^- (|5^T* 

mwfcv&z.m^ir&Mfe^m a»e>©i@!t • *&4. o c m) mx&z>t\ ^ 0 
[0330] ^c^m^&t-*5v^«, mwc<Dm^—^—<D^m^mvxhx^\ 

iV\ Tk05042j (^^^^ttH^(*7j^^^tt^M^--r^»^^- 

ft)^tWIC«)l. 2cM)^rk03289j (*7J^^®^ttH^ (^TJ^^e^itt^ 

n-^i-^itf^0)7)^(DEggi:m. ocm) i(D,m^^7)s^ 0 a^^ia^ 

[0331] rk05042j «*7>TJ?#|©^B^- (#d^^jg^^P^--r^»^^-m) frbM 

t^<D^m^m<Dm&(mm^ (1-12^-1000) x 100=^98. 8%xh& 0 — 
it rk03289j i^m^ximm.^m^ (m^muttmzm-^-rzmte^m) t^<D 
ee«i:^j4. ocM(D\iLm^&m^xm. mm^—^—fD^m^mkx^m^ 

coMB^—^—^^^n^^tHir^t, (l-(12^-1000) X (40-M000)) xio 

0=99. 952%tmMm^^x4u±(Dm^xfmm,^w^-(^ximu^ 
mm^ir^mi^m^^mm^m^ir^t^x^o 
[0332] vfctf-oxm^mmffivkm* mfrxfmw&mm-s-irzmm^m) &mt?m 

mzfo^Mte^— 13— ^mbT^IJ^-r^-^W*bV\ _hfErk05042j^rk03289 
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J &Lf[><DB.&-&t> J &bL,Xt±^ rMMtgaEatcl28j t rFMgcgEatc530j 
rFMacgEcgt288j t I"HVM67J £<Djjfi^^H?i§: \ rFMataEagc408j t THVM1 1 J tCOB- 
^-^^-fr, rBmagl25j t Tk04002j £<D,|fr^^:M\ THvLOXj t Tk00835j b(D%&%h& 

[0333] tete^mmjjmt, m^xmwffl&m.® m*&wm wttttJ&ttiubk 

mm mttttJ&*\H^httJ&m) ) ^m^m^mm^m^mM,^ 

[0334] < m^mmfi'&mm Mj&mm ^m^yb > 

*fc_hie rm*Tmtsfit&m.to u*&wm) ^m^m\ k&w* 

mm&mm Mj&mm<DWi£j?m j <Dmxn^t^t<^ 

-r— ^mm-r^tKx^x^ mfcM^*nw.mmw-i)\ m<^mmmm 

^&^rr«a\ mm^m^m^m^r^^m-r^t^x^o 
^^^^ffifetttw^ zmmx^zt^ ^^m-r^o 

[0335] ft^fffi^^Mm, ^<^^0j!f^^^it^-^--^mi-§^^^ 
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[0336] £b&a*^»j^rs>M;i{*, pcK^nmt'^mm, nmm^^tix^ ^x^x 

■— (MMtgaEatcl28, FMgcgEatc530, FXLRRfor_XLRRrevll9. FMacgEcgt288. 
HVM67, FMataEagc408. HVM1K Bmagl25. k04002, k05042. k03289, HvLOX. 
k00835^) ^fc^il^^DNA^XV— /^£;fxTV^t>J;l\ 
[0337] < mfc^fti m^Mc (DNAv^^PJWf) > 

^^KfOs^^jfrf^— tl— (MMtgaEatcl28, FMgcgEatc530, 
FXLRRfor.XLRRrev 1 1 9 N FMacgEcgt288, HVM67, FMataEagc408, HVM11, 
Bmagl25 N k04002, k05042, k03289 N HvLOX, k00835^) ^M^^Ui^yy. i/V 

Kmirz>isyi-/^&tkMirz>z.bx\ mm^mm^^mm^-^-^u^ 

o m R# Mir ZZLbtf »SmX&Z> 0 Ufcj&SoT ^ f«fc^$i (DNAv^ 

£\ mmyhia^mte^-ikm^M; (dna^p7W§) a>k©$^^«rtfcffi 

[0338] *l^*IW*A(DNA^i3TI/>f^)OS«±(!:H:, ^K^/^itfir^ 
— ^7— (MMtgaEatcl28, FMgcgEatc530, FXLRRfor_XLRRrevll9, FMacgEcgt288, 
HVM67, FMataEagc408, HVM11, Bmagl25, k04002, k05042, k03289, HvLOX, 
k00835#)CD5^^^<^lo^_hO»^— tf3@5^;h/rv\h,ti,fcV\, 
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rk05042j^rk03289jCOffi.^-^^-fr, TMMtgaEatcl28j^r 
FMgcgEatc530j tfDftB.fy&t)^, TFMacgEcgt288j t THVM67J bCD%3.& y n-fr J fr. I" 
FMataEagc408j irTHVMllJ b<Dt$fr&f>& ^ rBmagl25j £Tk04002j t'DftS.^^i?^ 

[0339] _hfB«#:<Z)»^-^-^H^$^f C jtte^tii^* (DNA-7^o7W#) 

mwx&m^ mm) &hoxftfz?z.b&x%z> 0 

[0340] ^db\ JifEjt'fs^-^m^A (DNA^nTW^) fct*, W fc^Sifcte-v 
[0341] $^^±?Eit^^m^*(DNA^^nTW#) fctt, «IW0^7>3it^ 

x\^t£\^(Dfr\z.^>\^x\±, &&xmmL,fmfti^iEmiaTnfeT%^bfex%fj:fr 
mmfcmmm&tt^tixmmztix^ ^mm^m^Mc (dnaw^tw 
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[0342] jyfcfitya*, mtttt. ^^^m^htlt^^f^^yY(Dm^(D^yY^^^- 

m^±icmA,x\^nMmmmx^x^mm^tix\^ 0 mn. ^fef*_h 

[0343] ^fc^i^i i^*5v ^ttffiLfc^v- m<D&.mmmfe, \a>*i>*z 

[0344] &Tmmm&m^x*mw&£*)Mc{£mz.nwirz>-t)K ^mmit^tiKm^ti 
[0345] mmmA •. ^^<Dm^m^ifim^mir^QTi.mw 

[0346] <tfPc> 

(a^, mmm^mi^h^^t'RmmiKumm). Harbm 2-row mtfcmt 

Turkey 6 (H#ftt) <Z>3£ie^W^bfcRI^$C (RI2^ffl) , 3$£XfiteZter.0k 

[0347] < m *Tfffi&&m<Dmsjm > 

[0348] wft&mnmxmmu ^n^tKDmm^mmm izitmtm-tx ±^h2m @ <d 
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[0349] [^4] 
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[0350] *fcQTlJ?#f OT^yX^^ji, composite interval mapping (CIM) V \ M 
tiry^hV^TKti^tfrL^rfri, MAPMAKER/QTL^QTL Cartographer ^ffiV^ 

[0351] <^> 

RHI^ffl^m^5^, RI2^ffl(DM^:^6^, DHHS^ftH<D|£jH3r^7^ 
[0352] [^5] 



Chromo- 


Marker interval 


Distance 


Position 3 * 


Position 


LOD b) 


Var. c) 


Weight d) 


some 


(M 1 -A-QTL-B-M2) 


(cM)A+B 


(cM)A 


(cM)B 


score 


(%) 




2H 


MEgacMacc3 1 4-FEgtaMacg677 


0.6 


0.0 


0.6 


5.0 


23.7 


-1.5 


4H 


MMtga Eatc 1 28-FMgcgEatc530 


8.1 


0.1 


8.0 


2.7 


12.4 


-1.1 



a) : Distance of peak LOD score position from the left side marker 

b) : Peak LOD score of significant marker interval 

c) : Explained variance of peak LOD score 

d) : Estimated additive effect 

[0353] m5frhmhfrt££?K. RHI^H^*dV>T, ^^^®^:tt^|M^-r^QTL^2 
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[0354] _L1EQTU3\ iltg-^— 77— MMtgaEatcl287>kO. OcMCO^M, itfe^— 77— 

FMgcgEatc530;^M$G#J^8. OcMcDSggTC, MiUS^— 77— fcifc**L5{£Sfc 
J^^bT*5«9, LOD^=3T{*2. 7-efc£ 0 ^(DQTL^lS?M<^f5c<m2. 4%&M 

[0355] [^6] 



Chromo- 


Marker interval 


Distance 


Position a) 


Position 


LOD b) 


Var. c) 


Weight d) 


some 


(M1-A-QTL-B-M2) 


(cM)A+B 


(cM)A 


(cM)B 


score 


(%) 




2H 


FXLRRfor XLRRrev 1 19 
-FEgtaMacg677 


3.5 


0.2 


3.3 


2.6 


10.1 


-1.3 


4H 


FMacgEcgt288-HVM67 


47.1 


0.3 


46.8 


2.2 


25.5 


-0.9 


6H 


FMataEagc408-HVMl 1 


13.5 


4.1 


9.4 


2.7 


28.6 


-1.0 



a) : Distance of peak LOD score position from the left side marker 

b) : Peak LOD score of significant marker interval 

c) : Explained variance of peak LOD score 

d) : Estimated additive effect 



[0356] RI2^H^oV>-C{i2[HlQTL^W^fT^oT*5«9, 1IU g (DQTL^fWC^, ^7> 

[0357] _hfB2H^fe#:_hf^tiiLfcQTL« N M.iik~^ — 77 — FXLRRfor_XLRRrevl l^^it 
$G#J^O. 2cM(DjEgg|-C\ j&fc-^— 77— FegtaMacg6777>MMRlJ^3. 3cM(D££$t 
-CMitfs-^— 77— Km-£tlZ>iiLmiZ.&mVX$oV, LOD;^Tte2. 6Xh^ 0 i(DQ 
TL-e^|i,M(D^i5C(D10. l%mmX^ 0 3:7^ ^(DQTLcD#^-e_hfE 

[0358] ^c_hfB4H^-fe#:_h^^t±ib7^QTLtt, itfc-^— 77— FMacgEcgt288^ib;K$Q 
WfcO. 3cM(Dfigi|-C, ifrlS^— 77— HVM677)^MK#J^46. ScMOfiEfSfCMat 
^— 77— fc®&tlZ>&mzM3fc^X&V, LOD^=3T«2. 2XfoZ> Q ^KDQTL^? 

[0359] *7^_hfE6H^fe#:_h^^t±ib7tlQTL«, }f^— 77— FMataEagc408^ib;ftK 
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[0360] [^7] 



Chromo- 


Marker interval 


Distance 


Position^ 


Position 


LOD b) 


Var. c) 


Weight d) 


some 


(M1-A-QTL-B-M2) 


(cM)A+B 


(cM)A 


(cM)B 


score 


(%) 




2H 


Bmagl25-k04002 


10.0 


0.0 


10.0 


2.0 


12.2 


-2.2 


4H 


k05042-k03289 


5.2 


1. 2 


4.0 


3.2 


27.7 


2.8 


5H 


HvLOX-k00835 


2.4 


0.5 


1.9 


3.1 


19.7 


-2.4 



a) : Distance of peak LOD score position from the left side marker 

b) : Peak LOD score of significant marker interval 

c) : Explained variance of peak LOD score 

d) : Estimated additive effect 

[0361] m^hm hfrt££.? DHHSlffli^V *7W#f Jg^tt^iB^i-SQT 
[0362] ±fB2H|fefef£_L^ffiLfcQTU3. MB^— ft— Bmagl25^fbO. OcMcD^M 

x\ mfc^— k04oo2^fb«G#n-io. ocM(Dm$x*mm.fe^— \zmt.ti 

2%^K-e^§ 0 ^OQTL(D#^-t?_hfBr§3(9^^jCO^T^2. 2T^ 

[0363] ^_hfE4H^-fe#:_h{^t±]b7^QTL{i, it£r^-#— k050427>ibft»lj^l. 2 
cM(D$&MX\ k0328975^^M'J^4. OcM<D£g|ireMit^— 

2. 8±^§(^^^>®^Ltt^T^§) 0 
[0364] *fc_h|B5H^-fe#:±^^tiibfcQTL«, HvLox^^SM'Jt-O. 5 

cM(D{Egg|-e, it^— k00835/^M#B#J^l. 9cM(D{Egg|-t?M*^— 

<D19. 7%m%mX%Z> 0 £fc, ^(DQTL(D#^-e_hfEr§3t9®^^J(D^r 3 T^2 
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[0365] f£$o±.mm5—7tp(D rchromosomej « rjt^— dSj^_hf S^fe^J &lc5fe 
U TMarker int erval(M 1 -A-QTL-B-M2) J f*rQTL(Diffi#(^_hb, ^QTL^tf 
2o(Ditfs-r— (Ml, M2)j^;s5fcU rDistance(cM)A+BJf*rQTL$r^tf2o 
<Di&B^— mcDSBMl&WM^ rposition aJ (cM)Aj }"± Tift'fs"^ — — Ml £QTL 
P^EgHtj 3rlc9fcU rp os ition(cM)Bj « rfcfc^— M2£QTLra<£>BE«tj ^fft 
U rLOD bJ ScoreJ TLOD^^TOt 0 — ^fgj SrlcflcU l"Var.(%) CJ J TQTL<Z)#^ 

KJ:*>^3!©#*0>fa (%) &tfcw^3££as^3a^3***-'|gj rweight 

[0366] [HJS^tl5 : Jl— rMMtgaEatcl28j ft] 

mm 

£Tj«MseI(NEW ENGLAND BioLabsftlBO^J;^ ^1+25 ^ 1^^^^^*5V>-C37^C 
-ei20f^^V^Vv ? ^h^T*o7t o ^JfW^MM^DNA^S/iM EcoRI 
TP-?*— (^SIS?iJ^@a^iJ#^-l4*5j;r3WJ# : ^-l5(^i-)i:50 i u M MselT 

(M.mmmzm$m^i6&£xfm?m^ri7^i-) ^25uot4 Hgase ( 

^^(DDNAPIr^t^EcoRKD^-^/^— -^7^°^-^— (^^IB?IJ«gE?!j#^-18^^ 
i~) ^MseKD^-— ItVK/^M^— (^^Ifi^Jteia^J#^-l9^1-) 
^7^7^- ^3>-(iHiif*S)^?&ofc 0 0. 07mg/ml7VT>'^y^-Y^r— 

TaKaRa Ex Taq(^^7^M^I±®) ^fflWfc 0 
[0367] ±m^mmm<D^SJL^4^M-i, 94°C2ftm<D^ 94 o C30#P^56°Cl^P P g^ 

72 0 Cl^K©X@^20HIff^o7t 0 
[0368] ^fc^m^R^4^/W. 94 o C30#r B ^68 o C30#rBl^72 o Cl^^»m, 9 
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4 o C30#rBl^68 o C30#r H ^72 o C30#rBl^94 o C30#^^67. 3°C30#5^72 
°Cl^r^94°C30#r^66. 6°C30#rHl^72 o Cl^r^94°C30#r^^65. 9°C 
30#^^72 o Cl5>^^94 c C30#^^65. 2°C30#^^72 o C1^^^94 o C30# 
ffi->64. 5°C30#r^72 o Cl^^^94°C30#r^63. 8°C30#f^^72 c Cl^^ 
^94 < C30#P^^63. l°C30#^^72 o Cl^F^^94°C30#^^62. 4 < C30fJ>RQ 
-»72 < Cl#re->94 < C30j@>W|-»61. 7°C30#r^72°Cl^^94°C30#ra^61 
. 0°C30#P H 1^72 o Cl^P^94°C30#5g^60. 3°C30#^72°C1^^^94°C3 
0fj>m^59. 6°C30#rBl^72°Cl^rHl^94°C30#rBl^58. 9°C30#^^72°C1 
^PBl^94°C30#5g^58. 2°C30#r H 1^72 o Cl^rBl^94 o C30#rHl^57. 5°C30 
#r^72 o C1^^94 o C30#r^56. 8°C30fJ>m^72°Clftm<Dfe, 94°C30 
#^^56 0 C30#r^^72°Cl^r H 1(DX@^23[lI=ff^o7^ 0 

[0369] 

fc^-fo 08ttKDfe«i/— ^j;u?*f*w— yitt^v- s^u mm^tE 

'm^tt^A^B B pa(^H.E.S.4^oV^TJl?BAFLP(^^m^^f^ofc^^:^-r o 
-^(D-ftfecDl/— y(^OV vCM\ Russia6^H.E.S.4(D^gBd^W^b7 v cffi.^^X.3fi^^ 

[0370] H8(D^^j:tL«\ _hfE^fN^J:oTiii|is$tt§iii|iMirit^{*, tiftpTfffiKttl, 
(Russia6S) £«#fttM (H.E.S.4®) ^#&U ^^<^i|>gir>ttf> 
BrJ^fct, ®^M(Russia6M)^(D^^)i28bp(EIcF^Pp-e^i-)-efc t 9, ffi^H 

ttM(H.E.s.4M)<^><mobp-e&3o #d*twsi^ure*(ti4Sl( 

Russia6§U) tt, mi28bp(DmmWr}T-^mhtl^(DKM^X^ f|#tttM(H.E.S.4M) 

»^jl28bp(DiitI®f>H-^#^tt^v>^v>5-ir-e«o iot, f«^tt#i^o^ 

X _hfBAFLP(D^ fflfifef^Srtr fcV > ,m 1 28bp(DititiSif ©W*St*T*BISl;:-*-*Lfif. 
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[0371] : Mfc-^—Jj— rFMgcgEatc530j ft] 

mm) 

[0372] (jf&£) 

[0373] m9(Di§m^j;tLra\ ±mmmz.x<>xmm£fi%mmwr}T-ia^ m^m^Mv 
xmn>&m (Russia6M) tmm&m (h.e.s.4M) ^^x^if it©$r>t<^ 

W^S^ =|g^LttM(Russia6M)(Dt(Z)^Obp-efe<9, (H.E.S.4®) <Dt><D 

ra^530bp(mcF^R]-e^-r)-efc^ o m*i-^ra\ m^mKMi^xm.tfi&mi 

Russia6§U) ^530bp(DiiltlSPIr>^■/5 s #&>^V^(D^>P)-bT, ffi#fttM (H.E.S.4 

m) nm530b P (Dmmm}ftimhtiz>t\^bx&% o iot, t^a^w^i-o 

V^JlfBAFLP<D^ttii&f££fT&V\^^ 
[0374] C^ii^!|7 : rFXLRRfor_XLRRrevl 19J ] <D%k\ti] 

mm 



WO 2005/071076 82 PCT/JP2005/000790 

[0375] 

feJSl^— ^6^21^— ^ g «^^^^e^Ltt^-^drp R pa-eS)§Harbin 2-row^o 

v^©^eiwtf <D*k&&*u iniig^flsv'— ^^3w— fem*T$mmm& 

Harbin 2-row (Jg#fct£) ^Turkey 6 (M#ltt) ©£^&Wj&Utm^Jt3e£3&«S ( 

[0376] BliO(D^^j:tb«\ _h|E^^J;oTJii|ie$^iitIif>^(-f*> jfc&*C«pfH:*t 

b-C®fetttS (Harbin 2-row £«#f ttM (Turkey 6^0 /^#£U ^fl^fKD^ 
mmftGDWrftm^ y&tfC&m (Harbin 2-row <^<^0bp-efc^ MttM ( 
Turkey 6M) ^^^ligbpdH^^Pp-e^^-efe^o mS-Ttm\ ffa^lWpffc 
Ml-Xl&tfiVtm (Harbin 2-row J»l 19bp(Diii|i@if>T"^#fetl,*V MDi^U 
, 'ffi^lttM (Turkey 6§U) femil9v<Dmmmftm%htV%b\^~t-?foZ> 0 iot, 

nmnmrnm t-ov ^T-htBAFLPfD^tti^f^^T^v \ ^ 1 1 9bpoiiit>sif 
m&mm tortus nm&mmw-ft m m2Hm&mzmmirzm*x$mm.#iVkm 

[0377] C^Jfe^!l8 : jtfs^— rFmacgEcgt288j (D^ffi] 

^°7-r^— , $5j;-^WlJ# : ^-36i^$tt§^@a^J^-r§MseI(DirW^^^^ 0 
7^-^fflV^TJtlt>SHJ^(^:ii't'S)^ ; ^f^5W^«, _hfEH»!j5^L7c;^fe£ 

[0378] 
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&«SW— >T5^2U— ^ @ f»^^^®^Ltt^-^^rp B a «-e^Harbin 2-row^o 

^^Sffi^Turkey 6<D*t#gB&r>Ttf>>&£5r^1*o ^flfe^W— i'fcoVvCtt, 
Harbin 2-row ^Turkey 6 (fi-#|4) ©£^kWj£U^^fca££3RJ»i ( 

Rl^jffi) RI2^ffl [COV ^X<D%Mm)i<Dl&%&7FV& >5„ 
[0379] 01KD^i-<ttb^ ±fBSfef^^O:oTii#g$^li#g»f>H-^«, *35*09gte:*fr 
bTefettt^ (Harbin 2-row M) kffiftl&M (Turkey 6§{) ;&S##U -^-^h^ii 
mWrftOffiK&tes e^tttM (Harbin 2-row M) CDh<D&0bpX&<9 , l^ttSK 
Turkey 6M) <Dh<Dfc1fo288bp(my&ft'em'f-)'?&>Z>o Hfttltf^ fcfix&JHK 
^LT&tfcttS (Harbin 2-row SO ^288bp©iflBW,K*a s #£>*'UfcV ^£*j"UT 
, «#fttM (Turkey 630 &1fo288p<Di%mWi}tft&btlZ&^tV3bZ>o iot, 
^t^tWlvloV ±|BAFLPO^Wlftf^S^f3feV \ ^288bp(Dj#i|iMiff>T-»W 

[0380] [HJg^l9:jt^^— ^7— rHVM67j(D^m] 

^^(^^VADNA^MirLT, itfgSJSS^TJ&ofeo BtJ&lM^/W*, 94°C3# 
Wtf>&, 94°C1^F^^64°C1^^ (li^^/vr^^l°CiST$^)^72 < Cl^^^ 
lOmfT^o^, 94 0 Cl5>F^^55 0 Cl5>r^72 0 Cl5>F^^30[Hl^ofc^, 72°C 

[0381] 

— ^^^-O^^^tt^A^B^a-e^Harbin 2-row^oV ^<Dif ifeggfr^O 
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Turkey 6C0i^mWr)T'C0^^:^'t 0 ^(Dfa^U— y^oV^ii, Harbin 2-row(® 
^Turkey 6 (H#f tt) <Z>£ffij&>&W/£Lfcm^m&^£^*fe (RI^*fe) RI2#| 

[0382] igi2o#tmic:j;^fi, ±m^m^xoxmm^fi^>mmm}fK^ m*xm\ztt 

LTfl^ttM (Harbin 2-rowM) bffim&M (Turkey 6M) ^i^&U ^tl^tUDSfflk 
my\(DW\y\m-t, (Harbin 2-rowM)Ot^^i60bp(g|cfJ^pp-e^i-)-C 

&t>, ffi^ttM (Turkey 6^)©fceDt^l40bp(|g*&&#^^^)'?fc5 o <£ 
oT, ^^^*^i3:oV>T_hfBO^trJ^f^^T^V>, jfal60bp&5V>fcBfol40b 
p©*S(6»f>r©**ISr*B«l!:*r^«r. *J^*^ffi#:dS^^4H^fe#:^mmi-5 

[0383] [^Jfe^lO:itfs-^— ^7— rFMataEagc408j(^^m] 

MI-OV vCtt, IB^J#^45^^$tt^^ga^J^-f-^EcoRI<D-feW^^^ 
T"^-, feJ:t^^J#^44^$tl^i^E^J^^rt"5MseI<D > feW^-f^ 

[0384] (MM) 

fe«gV— >T6^2W— ^ B {«^^^e^Ltt^-^^D R a @-efe?)Harbin 

v>w^rai^Jf os^-s^u mig^jigv— >t6^3v— v@ r*#d*Tj^«^tt 

^-^-^p B pffiCOTurkey 6<Dlf ®®r,tf*<£>j!&£3:^*?'o J Ertf>'ft&0>V'— l^EoVvCi3\ 
Harbin 2-row ( j££it£) ^Turkey 6 (Itffftt) <D&mfabW&Ltz.m&MxM^ffi ( 
Rl^iffi) RI2^ffl f^oV vTOite WJf ©J&&«r^bTV >5 0 
[0385] g|13(D^^j:^«\ _L|Biftf^^J;oTii#g$nSiitB»f>t^f*, #/^#ft-*j- 
Ltfi^ttS (Harbin 2-row M) ^ft^ttM (Turkey 63!) tf*#£U ^tl^fofDM 
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mWrftOffiK&te. (Harbin 2-row M) <Dh<DmbpX*m . S^ttM ( 

Turkey 6M) <Dl><Dfi^408bp(ia*^l^^)^&5o &WimM£, ftfrXfffiK 
(Harbin 2-row M) ^|t)408bp(Diii|iMif>t^#^tb^V ^(DlCttl^X 
, <B#fttM (Turkey 6§D itm408p(Dm^Wr}i^mhn^t\ ^Z.bX&Z> 0 ioT, 
^^^^W^J^oV Si "C_hfEAFLPCO^t±i^f^ ; Sr ; fT^eV >1 ^ ^408bp<DJ#i|f5l$rK"<75 ; Fl* 

[0386] C^»!|l 1 : Mfc^— rHVMl 1 J (D^ffi] 
(2/*fe) 

^-^^(D^V^DNA^ftM^bT, ^MM^t? &ofc 0 SJ^IM^/W*, 94°C3# 

ra<z>&, 94°ci^r^^64°ci^ra {\^4?>v^h\z.\ o c^yis^)^i2°cv£wt 

lOdtfr^o/cfL 94 0 Cl^F^^55 c Cl5>r^72 0 Cl^F^^30lHl^o^, 72°C 
[0387] (MW) 

4\C^T 0 m\A^m^— ^«*75^7J?^e^^-^^ B B p®-efe§Harbin 2-row^ 

tt^-^-^^ p B oW(7)Turkey 6<Di^^m) J r(D^^^kir 0 ^(D^iDU— ^oV^te, 
Harbin 2-row (IffijCtt) ^Turkey 6 (H#ftt) (D^IS^^Wj^b^|a^#X.iff^^^ ( 

[0388] mi4(D^^z.xtii^ ±mmm^.x^xmm^ti^mmm}iia-i. m^m^n 

^XWifi^M (Harbin 2-rowM) ^ffi-^ttM (Turkey 6M) /$^;fcU ^fl^fKDm^ 
Wr}f<DWrKm~i, ffifetttM (Harbin 2-rowM)Ot><^H44bp(H^PPT^1-)-e 
&<9, (Turkey 6^) <Dt><Dtef|#tt£M<D^<Dtem00bp-160bp (®^ 

SW^Srfr j&v \ ^ i44b P fc^ v >fij^ ioobp-i 60bp<Diii|igir>t <D#4£<^gtj| fc-f 
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[0389] [^Jfe^lJ 1 2 : itfs^— rBmagl25 J <D& ft] 

^A^W/^DNA^it^bT, ^(BSJfc&fTfcofco SJ&iW/Wfct, 94°C3# 
55 0 C1^, 72°C1^^^, 94ri5mi^55ri^P^72°Cl^P^30[I] 
fTftofcm, 72°C5^P E g^L7i 0 
[0390] (MM) 

5^i~ 0 His^fe^i^— v43j;t55&JBi^— vtt^X-^— S^U ifi^- 

[0391] BH5©3Bfm^J;tufi, _b|Blftf^^J;oTJi#B$^JitB»f>t^f*, 3fc&*CWp!fc:*t 
bre^ttM G*5fc n^feSD (H602M) ##aEU ^Er^tt^itBSf^ 

©»f^tt, e^ttM(^^^M)^(D^i42bp(g|^^PP-e^i-)-efe t 9, * 

^ttS(H602M)(Dt)(D{*«#!ttS<D^(D^134bp(|gct J &^#^Pp-e^-r) 

l42bpfc^v^^i^l34bp(Z)iil|l@if>^-o^"il^^ : Btl^--rtL^^\ ^Mmw^^ 

[0392] [HJg^il 1 3 : itfc^— Tk04002 J <D& £B] 
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*j>&(?>ysj*DviA&mmkux* mmKJfc*ftftotc 0 sj^im^/w^ 94°c2# 

ffi<£>^ 94 < C30#ra^65 < C30#ffi (llM^/K: , ^lTM£T£-tf:3)^72X;2# 
BBSrSHtfrfcofc:^ 94 0 C30#^^60 0 C30#F^^72°C2^^^35[Hl ; rT*o7t^ 

[0393] 

6^i~ 0 Hl6^^Si/— ^*3J:tfifr*BV'— yftf^Xv- Sr^u 

^i~o MOV-^l-oV^ii, «^Jfe^(^tt)i!H602(M^tt)^)^BB 

[0394] mi6(D^^j;^«\ ±mm¥Kx^xmm^ri^mmwr}i\a^ m^nm^M 
x^xmfi'&m - ^m^ttM (H602M) tfs#£u jeti^uDif fge&rjt 

IWtta (H602M) (D^(D««^ttMO^(D«^j440bp (13* ^St^Pp-C^I") 
350bpfc§V^^^440bp(Diil|lM^>t^^^^^itl^i-tb«\ ^IM«{ilfW^ 

2Hj^ffcmmi-£*^i^^tt^ 

[0395] [HJfe$J14 : itfc-^— Tk05042 J O^m] 

ti,^(D^7ADNA«iLt, i#t@SJ&£rtT&ofco SJ&1M;W3\ 94°C2# 



WO 2005/071076 



88 



PCT/JP2005/000790 



m<Dm. 94°C30#P^65°C30#f^ (li^^/vr^^l°CteT$^)^72°C2^ 
m%5mnt£^>fzM^ 94 < C30#r^^60 0 C30#r^^72 0 C2^rHl^35HI^ofc^ 

[0396] ±.mm%&M%&l. Q\J(D¥Lavll{^^^^±%)^m\^X,37°Cimfmmm 
[0397] 

JSS^^'fo ^Offi©^- ^OVvtte\ te3^^H602<D^IE/^ibW/^Ubf§ 

[0398] ^M^— gE3z6<^ii«9CAPS-^— ^7— -efe^o ±ot, $IJfS@lif (Hapl 

^^^^^#LT{i?,^-^Mi:®feT:ttMH602M^#^L, ^t^^^bir^ 
(Dm^n, U^fj:r.^m<Dh<D^mi50bp > ,f)350bp, ,f)500bp-e&>«9, H602 
m.(DhC0nm300bp, ,f)340bp, ^360bp^Jf ifrgir^JlWSo &*3* H602M 

(Dm40hp,m360bp<Dmmmmt.mM^m<Dm^^m^^m^-mm^x^^ 

[0399] ^7cLUE37ji^)il«9. «^-^-^31^§^,7j?^ffi^ttH^(^^^^® 

^ttt^iK^--r^»^T-m) f*. m*xfmwM&m&mx&%H602&mir%^xf 
mm.tt^mi L (^Tfmm,ffimm^ir%mte^m)xfoz> 0 iot, ^a^- 

o 

[0400] [H»>l 1 5 : ifrfS^— Tk03289 J CD%k £B] 
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*j>&(?>ysj*DviA&mmkux* mmKJfc*ftftotc 0 94°c2# 

ffi<£>^ 94 < C30#ra^65 < C30#ffi {l^-4^;V^k\Z.l 0 C^r^^)^72 0 C2^ 
f^^mnt^tzM. 94 0 C30#^^60 0 C30#F^^72°C2^^^35[Hl ; rT*o7t^ 
, 72 < C7#W£Ufc 0 

[0401] ±mmmmm&i. 6u<Ds ac ii(?z9^^±m)&m^x,37 o ci5mmmmm 

[0402] 

^36^21^— >- g f*H602<Dif ifrBN^Oj^Sr^U 3W— >- g f*^^b^><DFl 

2 ©&E!&>£> W/^Lfcf§»!«^$C (DH^l) DHHS^OV ^<DJ##@ 
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[02(a)] 



GCACGTAGCGTTCAACATCA CATCTCATCTTTGGCAAAAGAAATGGTCAATCGGCACACT 
CTCAGTTTTTTGCACCAAAATGTCCCATGAGACCACCAACATGTGCTTCCCGCAATAGTA 
GTAAACGAACAAAGC@ATCTAGAATGCATAGTTTGTTAGCACGAAACAGGAAACCATCAT 
GCACATAAAACTTTTCCCAACCCTTTCC 



WO 2005/071076 

[02(b)] 



2/21 



PCT/JP2005/000790 



GCACGTAGCGTTCAACATCA CATCTCATCTTTGGCAAAAGAAATGGTCAATCGGCACACT 
CTCAGTTTTTTGCACCAAAATGTCCCATGAGACCACCAACATGTGCTTCCCGCAATAGTA 
GTAAACGAACAAAG^C@ATCTAGAATGCATAGTTTGTTAGCACGAAACAGGAAACCATCAT 
GCACATAAAACTTTTCCCAACCCTTTCC 



[02(c)] 



CCGTGTGTCGTCTAGGTCAA CCATGACAACAACTACGTGTGGTCGTGACTTTGGCCTGCT 
GTTGTCACCTCACCATGGATTGTGGTCTCCATCAAAAGTTATTTGTGAGAGTTTCATCTC 
TGCAGATCTGGTGGTTGACTTTGGTGGCATGATCATAACTATGGACGGAGTCTTGATCCG 
GAGGGATGGTTGTG^G^CAACGAAGGTCACATTGCATGTAATTGTTCNGATCACGGjAAGA 
GjWCX^^ 

GCTTCANGGCAAAAGCCTACGTCCCACCAAAGTTG 



[02(d)] 



CCGTGTGTCGTCTAGGTCAA CCATGACAACAACTACGTGTGGTCGTGACTTTGGCCTGCT 
GTTGTCACCTCACCATGGATTGTGGTCTCCATCAAAAGTTATTTGTGAGAGTTTCATCTC 
TGCAGATCTGGTGGTTGACTTTGGTGGCATGATCATAACTATGGACGGAGTCTTGATCCG 
GAGGGATGGTTGTGCG^AACGAAGGTCACATTGCATGTAATTGTTCNGATCACGGAAGA 
GIGATGGC^MACACATGAGTGACTTCAATGGTGGTGTTACTTCAGTATCCGGTATCAA 
GCTTCANGGCAAAAGCCTACGTCCCACCAAAGTTG 
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GCGGGCG CCG[CjGG GTCGAGCG 
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